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Pressure Reduction by Differential 
Disks. 


BY E. P. HOLLY, M.E. 

The “Simplicity” reducing valve is sim- 
ply the outgrowth of an effort to put to 
some practical benefit the old trick of try- 
ing to blow a card from the top of an ordi- 
nary thread spool. 

Fig. 1 shows the arrangement of card, 
spool and pin. Take an ordinary thread 
spool, cut a piece of card the diameter of 
the top, stick a pin through the center, 
and insert the projecting pin into the hole 
through the spool. - Now, upon blowing 
through the spool you will find that the 
paper cannot be blown off, or away from 
it, more than a certain distance; that 
there is some certain force or power that 
holds it near to the spool, in positive re- 
sistance to your efforts. As you increase 
your wind power you will see that you are 
actually blowing it closer to you, and that 
you are only wasting wind as you blow 
harder, for, apparently, you do not get as 
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Fig. 1 Amerwan Machinist 
much through the space between the card 
and the spool as when you are making 
but feeble efforts. If you turn that end 
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of the spool which is covered by the 
paper, to the ground, you will find, if you 
continue to blow through the hole, that 























Fig. 2 


the paper cannot be removed even with 
the assistance of its own weight; but you 
will also find that it will readily drop to the 
ground as soon as you stop blowing. 

The originator of the “Simplicity” re- 
ducing valve tried to apply this well- 
known principle to a new and useful pur- 
pose, and the first effort was in the direc- 
tion of an automatic sprinkler, for the ex- 
tinguishing of fires. 

Fig. 2 shows a vertical tube, terminat- 
ing with a horizontal flange or web, cov- 
ered by a disk of equal diameter, and re- 
tained against a raised seat by a yoke con- 
taining a brace made in two pieces joined 
with solder that would fuse at a low tem- 
perature. The action was found to be in 
perfect accord with the spool experiment. 
When the solder was melted and the yoke 
released the disk would assume a position 
very close to the face, and throw the pass- 
ing water in the direction given by the 
beveled edge of the disk. 

While making the experiment with this 
device, points were developed that were 
somewhat startling. The first was that 
the disk did not open at the edge to the 
area of the inner hole, and as the pressure 
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was increased to certain limits the disk 
would assume a closer position. As, for 
instance, with water just flowing through 
to fill the space, the disk would assume, 
automatically, a position say 4%-inch away 
from the corresponding face, and when 
the pressure and quantity were increased, 
it would close up the space, and hold 
back, apparently, part of the water; but 
this was only in appearance, as a test of 
weight gave approximately the same re- 
sults, for as the space reduced the velocity 
of the water was increased. Now the ques- 
tion arose, What would drive the disk off? 
This led to other interesting experiments. 

Fig. 3 shows the continuation. This 
is a vertical tube like the sprinkler, with 
a disk covering the same guided by the 
central stem. It was not made in just 
The propor- 
tion was one to ten—that is, supposing the 


the proportion shown here. 


smaller area to be one round inch, or .7854 
of a square inch, then the disk to contain 
an area of .7854 & 10 or 7.854 inches, or 
about 3}} inches in diameter. It was cal- 
culated that this should be removed from 
the tube when the initial pressure reached 


145 pounds, which would practically be 
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lig. 3 
the weight of the atmospheric pressure 
if the disk were not balanced. The trial 
showed a discrepancy of 13 pounds; that 
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instead of going off at 145 pounds, it did so 
at 132. This was attributed to perhaps 
not having paid close attention to exact 
diameters. 

Then came the question, How can the 
quantity be reduced and controlled? The 
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answer was, Place a weight on top of the 
disk. Yes; but that would be positive. As 
the initial pressure goes down, the quan- 
tity will go down in propcrtion, and it is 
necessary to keep the quantity constant. 
Then why not make the terminal or at- 
mospheric pressure do it? This was 
equal to the weight, so there must be a 
pressure plus atmosphere that, if varying, 
would the flow of 
water from the initial side. Then all that 
remained to do was to house the terminal 
or atmospheric pressure, and control the 
disk with the included pressure, as shown 
in Fig. 4. If the terminal pressure main- 
tained by the valve is, say, 5 pounds, and 
the disk contains an area twenty times that 
of the opening under it—if the terminal 
pressure should rise to, say, 6 pounds, the 
result would be the same as placing a 
weight of 20 pounds on the disk; it would 


increase or diminish 


assume a position corresponding and a 
less quantity of steam, water or air would 
be permitted to pass the disk. Should the 
terminal pressure fall, say to 4 pounds, 
this reduction would have the same effect 
as would be caused by removing a weight 
of 20 pounds from the disk, and it would 
assume a position farther away from its 
corresponding face, while the terminal 
pressure would be again at the lowest 
point allowed by the disk, or 5 pounds. 
To illustrate what may cause the varia- 
tions referred to, we will suppose that the 
valve is a part of a steam supply main to 
1,000 square feet of radiation, and that 500 
square feet of it is shut off, which would 
stop at once the condensation of one-half 
the steam supplied. The first tendency 
would be to show an increased pressure, 
and, if not immediately controlled, this 
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would continue to advance until the re- 
maining surface would condense the same 
quantity, which would occur only under 
a much higher, and possibly unsafe, pres- 
sure. Now, the disk is at all times abso- 
lutely balanced between the initial and ter- 
minal pressures, and the area exposed to 
the influence of the terminal is so many 
times greater than the area of the initial 
orifice that a slight terminal increase im- 
mediately throws the disk (as we might 
say) out of balance, and immediately ad- 
justs it on another balanced position 
nearer to the positive face, this new posi- 
tion reducing the quantity of steam pass- 
ing through the supply main to just one- 
half the original quantity. If the pressure 
is reduced by again opening to the termi- 
nal pressure the 500 feet of radiation, then 
the action of the disk is exactly. the re- 
verse, allowing the additional quantity de- 
manded to be supplied, and at the same 
pressure, as when but one-half was used. 
Suppose the radiators were all shut off. 
In that case the quantity of steam that 
would be necessary to the valve 
operate, or to expel the terminal pressure 
from below the disk, would be greater 
radiation would condense, and 
would balance on each side; 


make 
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the pressure 
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but as soon as the radiator was opened, 
this quantity, to make the valve operate, 
would be less than would maintain the 
condensation, and the disk would operate 
as before. This is an element common 
to all reducing valves; there must be some- 


am 
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thing to do to make it work. But the 
leakage of an ordinary reducing valve 
after a few months’ use will make this one 
operate. , 

It is a fact that this valve holds a pro- 
portional amount of the initial pressure— 
that is, a variation of the initial pressure 
will produce a proportional variation of 
the terminal. For instance, the disk is 
proportioned, say, 10 to 1, the terminal 
pressure would receive about one-fifth the 
variation of the initial; or if the initial 
should vary five pounds, the terminal 
would receive one pound of the variation. 
Hence, the valve gives best uniformity to 
terminal pressure when the initial is kept 
constant. To meet this emergency of a 
variable initial pressure, a valve is pro- 
vided, as shown in Fig. 5, having twin 
disks, one located immediately above the 
other, a communicating chamber between, 
into which the first or lower disk makes 
the first reduction, and the second or 
upper disk a second reduction; so that if 
this valve were required to reduce an 
initial pressure of 100 pounds to 2 pounds, 
the first reduction would be from 100 to 
20, the second from 20 to 2. The result 
would that the 
terminal would receive one-fiftieth of the 
variation of the initial, which would be 
practically constant, under fifty pounds 


be, as compounded, 


variation. 

The disks operate independently of each 
other, as they are not connected. There 
are no wearing points in contact, except 
the guides of the disks. The lower guide 
stem is enlarged at the end, and includes 
a series of annular grooves; this end fits 
a corresponding chamber forming a part of 
the lower portion of the valve, and makes 
a dash pot and piston, the grooves form- 
ing the water packing for the same. This 
combination is to prevent rapid vertical 
movement or chattering. 

As outlined in this brief way, we see the 
only known reducing valve that has 
neither weight, lever, spring, diaphragm 
or differential piston. It is a most inter- 
esting subject to engineers and has met 
a hearty welcome from them. 

This account we abstract from a paper 
recently read by Mr. Holly before a 
meeting of the Providence Association of 
Mechanical Engineers. 


Assistant-Secretary Hamlin has promul- 
gated an order to the effect that on the 
exportation of locomotive parts known 
as bars, wrist pins and crosshead pins, 
manufactured by Burnham, Williams & 
Co., of Philadelphia, Pa., wholly from 
imported Low Moor iron, a drawback will 
be allowed equal in amount to the duty 
paid on the imported material used in the 
manufacture, less the legal deduction of 
one per centum. 

The net weight of the finished parts 
shall be ascertained by a United States 
weigher, and drawback shall be allowed on 
an equal weight of imported material, 
without any allowance for wastage. 
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The Explosion in the Oil Engine. 





BY SAMUEL RODMAN, JR., 
First Lieutenant Second United States 
Artillery 


Late 





There has been much written of late 
regarding the gas engine, and I have read 
with considerable interest the article by 
Mr. Tecumseh Swift, in your issue of Feb- 
ruary 6th, on the “Time Occupied by 
Oil-Engine Explosions”; and in the spirit 
of one much interested in watching the 
development of this engine, I am led to 
present some considerations which may 
be interesting and suggestive from an ex- 
plosive point of view. 

Mr. Swift rightly says: “A heavy gun 
must not be charged with quick-burning 
powder.” Nor must it be charged with 
too slow-burning powder; there is a criti- 
cal quickness or time element necessary 
for the most successful powder, and this 
is developed in the process of manufac- 
ture, so that to-day powder is produced 
ready for the particular work which is to 
be done. The time of producton of the 
explosive mixture of gas and air in a gas 
engine is, practically, infinitesimal com- 
pared to the time of production of the 
explosive mixture of nitre, sulphur and 
carbon in the form of powder; though, 
owing to the gaseous nature of the in- 
gredients of the former, intimacy of mix- 
ture can be expected to more readily ob- 
tain. The variations in the proportions 
and intimacy of this mixture, so as to pro- 
duce the power required for the best per- 
formance of the gas engine, is a matter 
which involves much careful consideration 
and experimentation, and has an important 
bearing on the ready economic response 
of the gas engine to the work it is to do. 

If an explosive undergoes the same 
change under all circumstances of firing, 
the force developed will always remain 
the same, but the explosive effect will 
be increased as the time of action is les- 
sened. If a certain quantity of the ex- 
plosive is decomposed, a large part of its 
heat is lost by the cooling action of the 
walls surrounding it. The shorter the 
time, therefore, in which complete change 
into the gases of explosion takes places, 
the more heat remains to increase the 
pressure of the gas. 

When bodies are burned in air, it is 
likely that the ease with which combina- 
tion can take place must be somewhat in- 
terfered with by the nitrogen present, and 
that also a considerable part of the result- 
ing heat must be expended in heating this 
nitrogen. As, of course, is well known, 
only part of the work that is theoretically 
possible for an explosive to develop is 
obtainable in useful work. 

Confinement is 
obtain the full effect of all explosives, but 
this is less as the characteristic time of ex- 


necessary in order to 


plosion is less. In a definite explosive 
mixture, ignited under the same circum- 


stances and by the same means, the com- 
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pression of the charge generally acts to re- 
tard the rate of combustion when carried 
beyond the point of critical density, or the 
point corresponding to that condition of 
the charge which will produce the maxi- 
mum rate of combustion. 

In the gas engine, the compression of 
the charge has also to do with the intimacy 
of the mixture of gas and air. A com- 
bustible substance so finely divided that air 
can be intimately mixed with it, burns 
rapidly. Substances in the gaseous state 
are very finely divided, can be intimately 
mingled with air, and hence combustion 
goes on quite rapidly. Such a combus- 
tion, in the gas engine, takes place with 
such rapidity as to be termed an explo- 
sion, though a mixture of gas and air can- 
not be termed an explosive in the ordinary 
sense of the term. It may more properly 
be designated a gas whose rate of com- 
bustion and expansion is very high under 
the action of heat imparted to it from an 
initial point of ignition. 

Explosives, from their earliest incep- 
tion, have been regarded almost wholly 
as destructive agents; and granting that 
they are, as a rule, yet the power they de- 
velop is enormously useful and invaluable. 
As their composition, their action and the 
countless variations of developable power 
to which they are susceptible become 
more generally understood, prejudice will 
in a large degree be removed, and me- 
chanical men will gladly avail themselves 
of the opportunity of applying them to 
mechanisms. There is the source of power 
on the one hand, the mechanism on the 
other; the problem is the proper adapta- 
tion of each to each. 

Considering, now, the mixture of gas 
and air as the source of power in the gas 
engine, it is essential that the physical 
and mechanical conditions of the mixture 
be definitely understood. It is not alone 
necessary to know the proportions of the 
mixture. Its intimacy is an 
factor, where we have the curious phe- 
nomena of an almost instantaneously pro- 
duced mixture of gas and air, and its ex- 
plosion immediately following. Mechani- 
cal uniformity is undoubtedly a desidera- 
tum, affecting, as it does, the time of com- 
plete combustion and the point of maxi- 
External conditions and 
mode of firing are to be carefully con- 


important 


mum pressure. 


sidered, as these modify the rapidity and 
the products of chemical change. 

I cannot agreee with Mr. Swift when he 
says, “ the slower combustion being when 
there was less to burn, instead of, as might 
be expected, when the amount of com- 
bustible was greater’; for it is a well- 
known fact that the 
does not alone depend upon the amount of 


rate of combustion 
combustible matter, more or less, but is 
largely influenced by the physical, me- 
chanical and chemical properties of the 
mass. 

Assuming that a mixture of gas and air 
is as intimate as the ingredients of well- 


made powder, we can expect analogous 


3-209 
results from their combustion. Powder 
in a finely divided state flashes almost in- 
stantly, the amount com- 
pressed requires an appreciable interval of 
time for its combustion, the me.hod of 


while same 


ignition being the same in both cases. 
Chicago, III. 


The Method of Projection That is 
Actually Used. 

At a the New York State 

Art Teachers’ Association, held last July, 

a committee was appointed to formulate 


meeting ot 


the general principles and methods that 
study in 
Drawing for Primary, High 
and Normal Schools. Ata meeting of the 
held in Albany, January I1, 
1896, a general scheme considered 


should prevail in a course of 


Grammar, 


committee, 
was 
follow- 

Third 


recom- 


for adoption, which included the 
‘The 


Projection is 


ing proposition: Shop or 
Angle Method of 
mended as being much the simplest and 
most extensively used.” 

There being some difference of opinion 
as to whether the Third or First Angle 
Method of Projection should be recom- 
mended for public school instruction, as 
being simplest, best, and in greatest har- 
mony with the best practice in representa- 
tive technical schools, shops and drafting 
rooms, also as to which method is being 
advocated by the most recent writers, it 
was voted to refer this question to a sub- 
committee to investigate and report at the 
meeting of the association held in New 
York, February 28th an 

The letter 
drafted by the sub-committee and sent to 


20th 
following = circular was 
various representative technical schools, 
colleges, drafting rooms, authors, and to 
a large number of prominent supervisors 
and teachers of drawing: 

“Will you kindly answer the following 
questions and forward at an early date to 
the address given on inclosed envelope, 
placing reply and remarks opposite the 
questions? 

“1. Do you use or advocate the method 
in projection sometimes known as ‘First 
Angle Projection,’ or the older method 
(assuming a horizontal plane below and 
a vertical plane behind the object, etc.), 
and in which the top view is placed below 
at the right, 
and the right view at the left of the front 


the front view, the left view 
view—called for convenience in answering 
these inquiries, ‘Method A’? 

“2. Do you use or advocate the use of 
the 
‘Third Angle Projection’ or shop method 


the method of projection known as 


(assuming a horizontal plane above the 
object and a vertical plane in front, etc.), 
and in which the top view is placed above 
the front view, the left view at the left, 
the the 


and the right view at right of 


front view—called for convenience in an- 
swering these inquiries, ‘Shop Method or 
Method B’? 


“3. Which of the two methods would 
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you advocate, or would you advocate 
both for 

(a2) Grammar Schools; 

(0) High Schools; 

(c) Advanced Technical Schools; 

(d) Shops or Drafting-rooms? 

“4. Which do you consider the most 

easily imparted to students? 


“‘s. Do you use or advocate the use of 
the terms ‘Front View,’ ‘Top View,’ etc., 
or ‘Plan and Elevation’? 

“State reasons for preference. 

“Signature 
“ChiCial GGSMION:. <0..060%0-0% 
“Address 


Three hundred replies to this circular 
letter were received—two hundred and 
twelve from directors, supervisors and 
teachers of drawing; fifty-five from teach- 
nical schools and colleges and manual- 
training schools, and thirty-three from 
professional drafting rooms. 

Replies were received from the follow- 
ing firms, and they may be considered as a 
representative list: Davis & Egan Ma- 
chine Tool Co.; The Babcock & Wilcox 
Co.; Atlas Engine Works; The Ball & 
Wood Co.; Brainard Milling Machine 
Co.; B. F. Sturtevant Co.; American Tool 
& Machine Co.; Gates Iron Works; 
Schenectady Locomotive Works; Rogers 
Locomotive Works; William Sellers & 
Co.; Brown & Sharpe Mfg. Co.; Pond 
Machine Tool Co.; E. W. Leavitt; John 
E. Sweet; New York and Brooklyn 
Bridge; George A. Fairbanks; Hopedale 
Cotton Machine Shops; Yale & Towne 
Mfg. Co.; W. Cramp & Sons; Deane 
Steam Pump Works; Hunter Machine 
Co.; General Electric Co.; Pratt & Whit- 
ney Co.; Hendey Machine Co.; Worth- 
ington Hydraulic Works; Webster, Camp 
& Lane Machine Co.; “American Ma- 
chinist;” “Engineering News;”’ E. W. 
Bliss Co.; Hayden & Crouch Co.; The 
Frank H. Clement Co.; The Gleason Tool 
Co. 

Among others, the following schools 
and colleges were heard from: Cornell 
University; Lehigh University; Massa- 
chusetts Institute of Technology; Brown 
University; Lawrence Scientific School 
of Harvard University; Sheffield Scien- 
tific School of Yale University; Georgia 
School of Technology; Universities of 
Wisconsin, Michigan, Pennsylvania, IIli- 
nois, Vermont, Minnesota, California; 
Lafayette College; Tufts College; Dart- 
mouth College; Rensselaer Polytechnic 
Institute; Franklin Institute; Rose Poly- 
technic Institute; Purdue University; 
Washington University; Brooklyn Poly- 
technic Institute; Pratt Institute; Towne 
Institute; Stevens Institute of Technol- 
ogy; Maine State College; Armour Insti- 
tute of Technology; Case School of Ap- 
plied Science; International Correspond- 
ence Schools; Girard College; Leland 
Stanford University, and a large number 
of Manual Training Schools. 

These replies came from an extensive 
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territory—from Maine to Georgia and 
from New York to California. It would 
be difficult to make a more compre- 
hensive and representative canvas than 
that made by the committee, and the 
result is therefore not without consid- 
erable interest and some amount of au- 
thority. In the following table the re- 
sult of the canvas is given. The 
numbers at the left of the table cor- 
respond to the numbers of the questions 
of the circular letter. In the case of the 
first four questions, the letter “A’’ means 
“First Angle’ or “Method A,” as per 
circular; “B” means “Third Angle” or 
“Method B,” as per circular; “C’” means 
both methods, or a combination of both 
methods. In the case of Question 5, “A” 
means “Plan and Elevation;” “B’’ means 
“Top View,” “Front View,” etc., and “C” 
means both methods. 
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Although the above table shows a prac- 
tically universal use of the Third Angle 
Method of Projection, the true propor- 
tion, as far as it interests machinists, is 
greater than appears in the table. A num- 
ber of cases entered under “A” or “C” 
use the first angle for architectural work 
alone; and if all such use were eliminated 
from the table, a fair estimate of the 
prevalence of the Third Angle Method 
for working drawings would show about 
go per cent. 

The following is the summary of the 
report of the sub-committee: “In view of 
the testimony so overwhelmingly in favor 
of the Third Angle as the best method 
for public school use, it is the recom- 
mendation of your sub-committee: 
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“1st. That the resolution presented to 
the General Committee and referred to 
us, be adopted, as follows: “The Shop or 
Third Angle Method of Projection is 
recommended as very much the simplest 
and most extensively used.’ 

“2d. That this report be included as a 
part of the report of the General Com- 
mittee.” 

At a largely attended meeting of the as- 
sociation, held on February 29th, the re- 
port of the sub-committee was accepted 
with but two dissenting votes. 

LOuIS ROUILLION. 


Pratt Institute, Brooklyn, N. Y. 
Measuring A Steel Tape. 
BY WALTER GRIBBEN. 


A friend of mine had a job recently, 
one element of which was a steel tape 
having numbers already etched on it with 
ostensibly equal spacing, and he had to 
punch a series of holes in these tapes to 
match (?) the numbers, and to engage with 
the pins in small pin wheels or sprockets, 
over which the tapes ran. The last time 
the tapes were measured to determine the 
pitch of the prospective holes, I was in- 
vited to participate in the festivities, and 
as some of the processes were a little out 
of the usual run of machine-shop work, 
I thought some of the readers of the 
“American Machinist” might possibly be 
interested in a description of the same. 
Unfortunately, I lost some of the memo- 
randa pertaining to this job, so part of the 
figures are given from memory, but that 
does not affect the principle involved. 

Previous attempts to measure the pitch 
of these numbers were made by compar- 
ing with a yard-stick that advertised a cer- 
tain make of very pure soap, but as this 
was apparently ruled with a branding iron, 
it wasn’t very accurate; and to make mat- 
ters worse, I think my friend measured 
from “1”’ to “100” on the tape, and divided 
that distance by 100, instead of 99, as he 
said he got nearly three holes too many 
in a length of 300. 

We concluded to measure the tape this 
time with steel scales—my friend owning 
a Qg-inch scale of good make, and I a 6- 
inch. These were used as end measure 
pieces, placing one end of the g-inch scale 
flush with the bottom of “No. 1” on the 
tape, then placing the 6-inch scale in con- 
tact with the other end of the g-inch, then 
removing the g-inch to other end of 6- 
inch, and so on till the end of one of the 
scales came flush with the bottom of some 
number on the tape, which was the num- 
ber “266,” this being reached by three 
lengths of the 9-inch scale and two of the 
6-inch, or 39 inches in all. From “1” to 
“266,” of course, included 265 intervals; 
so 39 inches divided by 265 would give 
.147% inch, the value of one interval on 
the tape, according to this method of 
measurement. 

It may give the scientific mathematician 
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a shock to see decimals and vulgar frac- 
tions mingling together in this democratic 
fashion, but I preferred to express the 
quantities thus, as anything finer than the 
third decimal place had to be guessed at, 
and I thought it easier to estimate % of 
one division on the feed dial of milling 
machine than to try and feed .147166666-+, 
etc. 

The process to be used in punching the 
holes involved a rack of the required 
spacing, having V-shaped teeth. This 
rack was to be cut in a milling machine 
that had seen considerable use (and abuse), 
and the cross-feed screw was not exactly 
of the “precision” order, so I thought it 
no more than right that the same screw 
that was to be used in spacing the rack 
should enter as a factor in measuring the 
pitch of the numbers on the tape. 

In order to do this, I brought out a 
small microscope, the eyepiece of which 
had been fitted with spider lines, or 
“wires,” as they are sometimes called, 
and held it in the milling arbor by means 
of a clamp and pair of V-blocks, as shown 
in Figs. 1 and 2. The microscope being 
in an approximately vertical position, the 
up-and-down motion of milling-machine 
knee answered as an adjustment for focus. 
One of the tapes was soldered on to a 
brass strip held in milling vise, which 
was not clamped down very tight on 
platen. The eye-piece was twisted around 
in the barrel of microscope till one of the 
wires was parallel to cross-slide, which 
was readily determined by observing if 
a given spot on the tape traveled along 
the wire when cross-slide was moved. 
The vise was then knocked around with a 
mallet till the line of numbers on the tape 
was parallel with cross-slide, which was 
determined by observing if the wire came 
in contact with the right-hand edge of 
each number as it passed through the field 
of view by movement of cross-slide. The 
eye-piece was again twisted around till 
one of the wires was at right angles to 
cross-slide, which was done by noting 
when a given spot on the tape traveled 
along the wire when platen was fed back 
and forth. In this position of eye-piece 
the bottom of the “1” in number “10” 
was brought in contact with one of the 
wires, as shown in Fig. 3, after.which it 
was found that the cross-slide had to be 
moved 1.326 inches to bring the bottom 
of the “1” in “19” in contact with the 
same wire, as shown in Fig. 4. 1.326 
inches divided by 9, the number of inter- 
vals passed over, gives .147% inch, the 
value of one interval on the tape, accord- 
ing to this method of measuring and for 
this number of intervals included. The 
reason I included 9 intervals in this meas- 
ure was so as to be able to measure from 
the straight bottoms of the numbers “1” 
in the “1o’s” column; although, if it had 
occurred to me at the time, I might have 
measured from “1” to “31” and had a 
straight-bottomed figure at each end to 
compare with the spider line. The round- 
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bottomed figures were not so well-defined 
in outline; but I made another measure 
with the microscope from “10” to “35,” 
including 25 intervals, which called for a 
cross-slide movement of 3.687 
which, divided by 25, gives .147% inch for 
the value of one interval on the tape when 


inches, 


25 intervals were included. 

Now, these three different measurements 
all gave different values to the quantity 
sought; and if we took the mean, or aver- 
age, of the three in the ordinary way, we 
would get .147% inch. All the measure- 
ments probably contained errors of ob- 
servation, and in this respect were all de- 
serving of the same amount of confidence; 
but as there were actual errors existing 
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IMPLEMENTS, 


SOME TAPE MEASURING 
in the spacing of the numbers on the tape, 
the measurement including the greatest 
number of intervals was, of course, the 
most to be relied upon. As pointed out 
before the measures made on milling ma- 
chine were made to purposely include 
errors of cross-feed screw, although it was 
not possible to pass over many intervals 
when making them. Without going into 
the refinement of the “method of least 
squares,” it was finally decided to take 
the mean of the three, but give each of the 
different values a weight proportional to 
the number of intervals passed over; or 
what is the same thing, we divided the sum 
of all the lengths measured by the sum of 
all the intervals included, as follows: 


Lengths. Intervals 
39. inches 205 
306 6=C** = 9 
3.087 = 2 
44.013 - 299 .147} 


5-301 


which was the value finally adopted in 
spacing the rack, and the young man who 
finished the job informed me afterwards 


that it turned out all right. 


Brooklyn, N. Y. 


The Uses and Advantages of a Public 
Supply of Compressed Air—ll. 


BY FRANK RICHARDS 


Air Motors. 


We assume that we have a supply of 
compressed air established and main- 
tained by a responsible company, and that 
it is piped to anyone who wants it, and 
charged as used at the uniform rate of 5 
cents per 1,000 cubic feet of free air, and 
at a constant pressure of 100 pounds by the 
gage. It is to be remembered that this 
price is sufficiently high, so that there will 
be no reason or excuse for any additional 
allowances under this head. At the other 
end, also, we propose to put the figures so 
high that they will not require to be in- 
creased for any reason whatever. 

The first use that we may consider is 
the most obvious and natural one, but not 
as yet the most frequent, and that is, for 
the direct use of the air for the develop- 
ment of power for operating machinery. 
The air comes to us in a pipe like steam, 
a fluid under pressure, and we may use it 
precisely as steam is used, and for every 
purpose and in every place where steam 
is used for power. We may, in fact, use 
it in a steam engine, as has been done in 
a great Paris. An 
air motor requires to be no different from 


number of cases in 
a steam engine, except that it would be 
well to have a fixed cut-off adapted to the 
pressure carried, so that the air may be 
expanded approximately down to a pres- 
sure of one atmosphere before release. 
With the pressure of 100 pounds here pro- 
vided, a cut-off at one-quarter stroke 
would be advisable, and the governing 
beyond that might be done by a throttling 
governor. For any given initial pressure, 
the cut-off should be somewhat later for 
air than for steam, as the air expansion 
line runs lower than the steam line. As 
an offset, or a partial offset to this, how- 
ever, the terminal pressure for the air may 
be somewhat lower than for steam, as the 
best steam practice does not expand the 
steam quite down to atmospheric pressure 
before release. 

This supply of air under pressure would 
seem to offer the best means in existence 
for developing power in small units, or in 
all places where the service required is in- 
termittent. It is always and instantly 
ready without notice or preparation, and 
with the over electricity that 
no generator is required to be kept in 


advantage 


motion whether work is being done or 
not. Where power is required continu- 
ously, the question of the economy of this 
service, as compared with that of a com- 
plete and independent steam plant, will 
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depend upon the amount of power re- 
quired. For a plant sufficiently large, the 
cost of fuel is the largest item of expense; 
while in a plant sufficiently small, the fuel 
cost is insignificant as compared with the 
trouble and actual expense of boiler care 
and .maintenance. In Paris, where now 
more than 25,000 horse-power is supplied 
to customers by compressed air, some 
engines of over 50 horse-power are so 
driven. We cannot simply compare the 
cost of coal per hour or per day with the 
cost of the air supplied for the same time. 
With the air service we have no boiler 
to buy, no boiler space to provide, no coal 
to handle, no water to bring, no ashes to 
dispose of, no fireman or firing, no time 
to get up steam in the morning, no fluc- 
tuations of pressure at any time, no waste, 
no cost except for actual work and when 
at work, no repairs or depreciation of the 
boiler and its appurtenances. 

Fortunately, we may easily know very 
closely the actual cost of the air service 
as applied to the development of power. 
Say that we want one horse-power, and 
that we have a little engine of suitable 
size. As we said, if no one provides a 
special air motor, a steam engine will be 
all right for the purpose. An engine with 
cylinder 3 inches in diameter and 4 inches 
stroke at per minute, 
would give one horse-power; and here we 
mean not an indicated horse-power, which 
is the general basis of all such computa- 
tions, but a net or actual horse-power. 
The computation would be like this: 

3° X.7854X 39 X 140+ 33,000=1.169 I.H.P. 
Then 1.169— 10% = 1.05 net 
power. 

The power developed could not fail to 
be higher than this, as in the above com- 
putation we have assumed the initial pres- 
sure to be 90 pounds, instead of 100, with 
the cut-off at one-quarter stroke, and with 
the mean effective pressure 39 pounds, 
upon the assumption that the expansion 
would be absolutely adiabatic, which in 
such a case it would not be. The factor 
140 used above is the piston travel in feet 
per minute. The air consumption per 
minute running as above, would be as 
follows: 

3° X .7854 X 35 + 144 

Here the factor 35 is one-quarter of 
140, the piston speed, as the air was cut 
off at one-quarter stroke. As there is no 
condensation, and no disappearance of the 
air, as with steam, and as we assume the 
engine to have small clearances, the addi- 
tion to the computed capacity need not 
be as large as in steam computations. Say. 
Then we have 


210 revolutions 


horse- 


1.718 cubic feet. 


that we add 20 per cent. 
1.718 +- .344 = 2.062 cubic feet per min- 
ute; and as this air is at a pressure of 90 
pounds, or 7 atmospheres, the actual vol- 
ume of free air will be 2.062 * 7 = 14.434 
cubic feet per minute, or 866 cubic feet 
per hour; so that if we say that the cost 
per hour is 5 cents, or for 1,000 cubic feet, 
we have margin enough to pay for the oil 
required for lubrication, or every expense 
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connected with the running of the engine 
is covered. 

Without saying anything in this article 
about the saving to be effected by reheat- 
ing the air, we may say that without any 
reheating the cost would be under rather 
than over our figures, and the consump- 
tion and cost of air would, for the given 
power, be at this rate for whatever time 
the engine was run, and whether the run- 
ing was continuous or only intermittent or 
occasional. 


Lettering for Mechanical Drawings. 


While the title of a drawing is a com- 
paratively unimportant feature, so far as 
its execution is concerned, it is never- 
theless expected that a draftsman will be 
able to make reasonably good letters. 
Many lack, or think they lack, aptitude 
for this work, and the result is a good deal 
of indifferent or poor lettering. Many 
have turned to round writing as a help 
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in this matter, and have uniformly found 
it to be easy of acquirement. Round 
writing is not, however, altogether satis- 
factory, as it presents a distinctly foreign 
appearance, and unless one is accustomed 
to it, is not distinctly legible. 

The ease with which round writing is 


learned, grows out of two facts: First, 
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These advantages of the round writing 
pens may be retained without the objec- 
tionable features of the round writing 
alphabet, by the adoption of a different 
style of letter having inclined stems in- 
stead of the vertical stems of the round 
writing letters. This is practically all the 
difference in the formation of the small 
letters, but the result is an entirely differ- 
ent character of letter—one*which is italic 
in form, though not in shading, and, 
moreover, distinctly legible and pleasing 
to the eye. The capitals are entirely dif- 
ferent from the round writing capitals, but, 
to say the least, are as easily made. 

This method offers, in our opinion, the 
most desirable means for one who thinks 
he cannot make good letters to learn the 
art. The method of holding the pen 
should be thoroughly learned, as, in con- 
nection with the pen, it is the key to the 
system. This will be plain from the half- 
tone engraving, which is from a photo- 
graph of a penman’s hand, and shows the 
correct position of the holder in the hand. 
It will be seen at once that with the pen 
held in this position, the up-and-down 
strokes are in a direction coinciding with 
the line of the nibs of the pen, and hence 
such strokes are necessarily thin lines, 
while lines in any other direction are auto- 
matically shaded. Moreover, the natural 
direction of movement of the fingers is 
so adapted to the direction of the up-and- 
down strokes, that it is very easy to make 
them of uniform slant. An ordinary 
stub pen and the usual style of holder will 
answer in an expert’s hand for making 
small-sized letters, but the beginner will 
find himself well repaid if he will provide 
himself with a round-writing pen holder 
and an assortment of pens. 

The exercises given in the “Round 
Writing Text-Book”’ will greatly assist in 
acquiring facility in the use of the pen. 
This book does not give the letters here 


abcaefohizilmnon 
grsturwryz. 


ABCDIF GHIITHLM 
NMNOPYRSTVVWXYZ 


LETTERING 


the shading is done automatically by the 
pen; and secondly, the manner of holding 
the pen is such as to render it very easy 
to maintain a uniform slant, while uniform 
hight is easily secured by ruling for the 
top as well as the bottom of the letters. 
Now, with uniform shading, slant and 
hight, a large start has been made toward 
good letters. 


FOR MECHANICAL 


DRAWINGS. 


advocated, but after thoroughly learning 
the handling of the pen, the change to 
this style of letter will be a small matter. 
Owing to the heavy shading, these let- 
ters require a good deal of ink. To hold 
a supply for this purpose, and at the same 
time prevent blotting, the ink holders sup- 
plied with the pens will be found very use- 
ful. The pens and text-books are pub- 
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lished by Keuffel & Esser, of this 
city. 

We present herewith a complete alpha- 
bet of this style of letter. They are repro- 
duced by photo-engraving direct from the 
original hand work, and are reduced about 
one-third. It will be understood, of 
course, that the position of the hand must 
be shifted somewhat in making the in- 
clined strokes of such capitals as K, M, 


or N. 
The Use of Logarithms. 


In Three Parts—Part I. 


Growing out of the recent series of ar- 
ticles in these columns on Algebraic 
Formulas, it has been suggested that the 
Use of Logarithms be taken up in a simi- 
lar way. 

Logarithms are like formulas in that 
they are an unnecessary bugbear to many 
who might make them useful, and also in 
that an intelligent use of them does not 
necessarily presuppose an acquaintance 
with their theory. In this and the two 
articles which are to follow, it is proposed 
to explain in detail how and for what pur- 
poses they are used. This will be done 
without reference to their theory, and it 
is believed, in such a manner that anyone 
who so desires may learn their working 
properties and become acquainted with 
their advantages as a labor-saving device. 
As they are particularly useful in making 
many of the calculations pertaining to 
machine construction, it will be well for 
those who are not acquainted with their 
use to follow this presentation of the sub- 
ject. 

A table of logarithms is a table of num- 
bers set opposite a regular progressive 
list of ordinary or natural numbers, as 
they are called, much as tables of circles 
give figures for the areas opposite the 
diameters to which they belong. The 
properties of these logarithms are such 
that, if the logarithms of any two numbers 
be added together, the result will be the 
logarithm of the product of the numbers. 
If we find this resulting logarithm in the 
table, we will find opposite it its natural 
number, which is the product of the num- 
bers with which we started. For example, 
suppose we wish to multiply 2 by 3. 
Looking into the table, we find that the 
logarithm of 2 is .301030, and of 3 is 
.477121; that is, 

to log. 2 . 301030 
477121 
giving -778151 


add log. 3 = 


and looking into the table again, we find 
this last logarithm opposite the number 
6, which is the product of 2 by 3. It will 


be seen that we have obtained the result 
of multiplication by the operation of addi- 
tion. 
result of division by the operation of sub- 
traction. 
problem and divide 6 by 3. 


In a simlar way we may obtain the 


Thus, let us reverse the above 
Having the 
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logarithms above, we do not need to refer 
to the table for them; but if we did, we 
should look them up and subtract them 
apart, thus: 

from log. 6 = 


wala e 
77151 


take log. 3 -477121 

giving rT 
which result is, of course, the logarithm 
of 2. One of the most useful applications 
of logarithms is to cases where we have 
several factors. Thus, suppose we wish 
to find the value of 


- 301030 


2x3xX5xX8 
We find from the table the logarithms of 
all the factors, and add them together, 
thus: 


log. 2 301030 
log. 3 .477121 
log. 7 -695970 
log. 5S On > QO 


giving 2.380211 
and looking again in the table, we find that 
the resulting logarithm stands opposite 
to 240, which, if the reader will multiply 
out the numbers, he will find to be the 
true product. (If the reader attempts to 
find the above resulting logarithm in the 
table, he will not find the 2 at the left of the 
decimal point. This will be taken up 
presently.) 
Next let us find the value of 
2x ss xX 
4X 6 

We have already found the value of the 
numerator; but, to show more clearly the 
procedure, will repeat it. Taking first 
the numerator, we have, as before, 


log. 2 = .301030 
log. 3 = .477121 
log. 5 = .698970 
log. S = .go3090 


the sum-being 2.380211 

which result is the logarithm of the entire 
numerator. Take next the denominator, 
and add the logarithms of the factors: 

to log. 4 = .602060 
add log. 6 .778151 
giving 1.380211 
which sum is the logarithm of the entire 
denominator. It remembered 
that, to divide one number by another, 
we subtract the logarithm of the second 
from the logarithm of the first. To di- 


vide the numerator of this fraction by the 


will be 


denominator, we then subtract their 
logarithms, thus: 
from log. numerator = 2.380211 
take log. denominator 1.380211 
giving & 


which is the logarithm of 10, which is 
correct, as the reader may find by perform- 
ing the operations in the usual manner. 

It will be observed that in this work we 
have had no knowledge of any intermedi- 
ate result; and this is characteristic of all 
work with logarithms. No matter how 
many operations may be involved, the final 
result is the only one usually given in 
plain figures; although, of course, inter- 
mediate results can be obtained, if wanted, 


by consulting the table. Thus, having the 
logarithm of the numerator, we could 
have found the value of the whole numera- 
tor if we had so wished, and so for the 
denominator; but ordinarily this is not 
done, the table not being consulted for a 
result until the logarithm of the final re- 
sult is reached 

The above illustrations are, of course, 
very simple, and the results could have 
been obtained more easily by the usual 
methods. 
posely selected in order to bring the log- 


Such examples have been pur- 


arithmic method at once within easy com- 
Had the numbers been large 
there would have 


prehension. 
instead of small ones, 
been a saving in the number of figures 
by the logarithmic method; for, with that 
method, the number of figures in a prob- 
lem is the same, regardless of the size of 
The 


saving, however, is in mental work. 


greatest 
Mul- 


tiplications and divisions of large num- 


the quantities dealt with. 


bers, especially when many factors enter 
the problem, are very tedious, and it is 
in avoiding this that logarithms have 
their chief value. 

Having shown the method of multiply- 
ing and dividing, we may next take up the 
subject of powers and roots. Suppose 
we wish to find the square of 3. Squaring 
3 is simply multiplying it by itself; and 
to perform the operation by logarithms, 
we may add the logarithm of 3 to itself; 
or what amounts to the same thing, mul- 


tiply it by 2, as follows: 


log. 3 .477121 
multiply by 2 
giving .954242 


and by consulting the table, we shall find 
this product to be the logarithm of 9 as it 
3X 3 9. 

to find the 
and we 


should be—that is, 3° 
Similarly, suppose we wish 

cube of 2. Now, 2° os St = 

. 


may proceed by adding the logarithm of 2 


to itself twice—that is, adding, as before, 


log. 2 .;W1O3, 
log. 4 . 301030 
log. 2 . 301030 


.9030900 


The same result could have been obtained 
more easily by multiplying by 3—that is, 


log. 2 «301030 
multiplied by 3 
gives ~903000 


This, the table says is the logarithm of 8, 


which, again, is as it should be—that is 


2 
> > \ > s > ~ 


In this way we may find any power— 
the fourth, fifth, tenth or one thousandth. 
For another example: Required the sev- 


enth power of 314. From our table we 


have 
”~ 14 2 4 et 
17.478510 
which, by consulting the table agai ve 
find to be the logarithm ot 
300,960,000,000,000,000 


If the reader will find the seventh power 


multiplication, he will under- 


of 314 by 
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stand at once the great saving of labor 
due to the use of logarithms in extended 
calculations. It should be said right here 
that, when dealing with large numbers, 
logarithms do not give strictly accurate 
results, the last figures to the right being 
ciphers, as above. Where the numbers 
dealt with are large and strictly accurate 
results are required, logarithms should 
hence not be used at all. The results found 
are more exact when using tables giving a 
greater number of figures in the log- 
arithms. The table used here is the one 
in ‘“Kent’s Pocket Book,” and is a “‘six- 
figure” table—that is, it gives the log- 
arithms correct to six places of decimals. 
Tables have been calculated giving the 
logarithms to as high as ten places. For 
calculations involving large numbers, or 
where great accuracy is required, log- 
arithms of many places should be used; 
but for most practical work, six figures 
are sufficient. In fa¢t, five-figure log- 
arithms are sufficient for the majority of 
practical calculations; and it may be noted 
that ‘““Trautwine’s Pocket Book” gives a 
five-figure table only. For land survey- 
ing and similar work, seven-figure tables 
are common. Tables giving a large num- 
ber of places are more laborious to use 
than those giving fewer places, and so 
are not used unless necessary. 

Finding roots is the inverse operation to 
finding powers, and is accomplished by 
dividing the logarithm instead of multi- 
plying it. Thus, to find the square root 
of 16 we proceed thus: 

log. 16 1.204120 
divide by 2) 
giving 
which is the logarithm of 4, and / 16 = 4. 

In the same way let us find the cube 

We have 


.602060 


root of 27. 
log. 27 = 1.431364 
divide by 3) 
giving -477121 
which, by consulting the table again, we 
find to be the logarithm of 3, and V 27 = 


The cube root of any number can be 
found as easily, which fact should strike 
a responsive chord in the heart of every 
machinist who has wrestled with cube 
root to no purpose; and it should be 
understood that this method applies to all 
possible powers and roots—even those 
which are fractional. Some of our read- 
ers may never have thought of there being 
such a thing as a fractional power or root; 
but it might easily be required to find the 
value of such expressions as 6°°°* or *5V/¢ 
These simply could not be found by arith- 
metical methods; but by using logarithms, 
they are as easily found as any power or 
root expressed in whole numbers. 


C. K. JACKSON, 


During a recent week the Patent Office 
“broke the record” by receiving 1,140 ap- 
plications for patents. 
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The Labor Question in an English 
Foundry.* 


“From my own experience in metallur- 
gical discussions I have often found that 
two appearently very dissimilar expres- 
sions of opinion, when thoroughly inves- 
tigated and analyzed, have much the same 
end in view. So it often is in the struggles 
between capital and labor. I strongly be- 
lieve that the different points of view be- 
tween capital and labor do not, when ana- 
lyzed, possess such a divergent aim as 
to justify the internecine struggles that 
disgrace modern times. In other words, 
if it were possible to get together em- 
ployers and employés on a better and 
more friendly footing, a large part of 
the friction now experienced might be 
avoided. 

“I was first actively brought in touch 
with labor matters about eight years ago, 
in connection with a dispute at the works 
of my firm, Hadfield’s Steel Foundry 
Company, Sheffield, England. It did not 
concern rates of wages; in fact, it was one 
of those disputes which often give rise to 
the most severe struggles—that is, one re- 
ferring to the question of management. 
Our general manager wished to introduce 
a set of rules, a sort of Code Napoleon, for 
the internal government of the works. 
They were not specially arbitrary, but 
some of them caused considerable irrita- 
tion to the employés. After several un- 
successful attempts to settle the disputed 
points, it became necessary for me, as 
president of the company, to receive depu- 
tations, or a strike involving between five 
hundred and six hundred men would have 
occurred. After carefully investigating 
the whole matter, I became fully convinced 
that we had been unreasonable. The ob- 
jectionable features were therefore re- 
moved and the strike averted. Asa matter 
of fact, this entire set of proposed rules, 
then modified, have since been consigned 
to the limbo of the forgotten. This has 
certainly resulted in no loss to the firm, 
while I think it has added much to the per- 
sonal comfort and even dignity of the em- 
ployés. Apart from this one case, we 
have not for over twenty-five years had 
the slightest trouble of any kind with our 
workmen, representing engineers, fitters, 
foundrymen, melters, laborers, etc. My 
experience at the time named convinced 
me that in nine cases out of ten most labor 
disputes could be prevented by the parties 
coming together and showing a willing- 
ness to discuss matters a little outside of 
the lines of ‘meum and tuum.’ Whether 
the tenth case could be avoided rests much 
upon the line of thought taken up in the 
directions indicated by the following re- 
marks. But to prevent the ‘tenth’ it does 
appear to me absolutely necessary that 
employers and employed should meet 
from time to time. Such meetings should 

*From a paper by Mr. R. A. Hadfield, read be- 
fore the Foundrymen’s Association, at Phila- 
delphia, February sth. * 
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occur not when disputes are under con- 
sideration and friction exists on both 
sides, but when a fair-minded and unpreju- 
diced consideration can be given to the 
various questions concerning the improve- 
ment of the workers’ position, which is 
the very essence of modern evolution and 
progress. 

“It is for this reason that I have been 
actively interested in the formation of an 
organization on the other side, which has 
received the name of the ‘Industrial 
Union.’ This society aims at securing 
members from the ranks of both employ- 
ers and employés, so that congresses may 
from time to time be held, both locally 
and at some central seat. In other words, 
it would be the parliament or congress 
where both sides, capital and labor, could 
be heard at times when no bad blood had 
been drawn or troubles actually in sight. 
If your association is at all interested in 
the scheme, I will willingly forward the 
details of our program and objects. Speak- 
ing from my own experience, I can say 
that it has always brought me very pleas- 
antly in touch with men representing the 
labor side, of whom until that time I had 
profound distrust. Upon a closer exam- 
ination, their aims were not found to be of 
that unreasonable character for which 
they usually receive credit. Nor are these 
aims revolutionary or likely to disturb 
the just reward of capital, if those rep- 
resenting the latter are willing to be fair- 
minded, and not believe that life is to be 
devoted to the extraction of the full pound 
of flesh—in other words, that capital has 
its obligations as well as its rights. Nat- 
urally enough, this Industrial Union 
mects with objections of all kinds, and fair 
criticism is the best of all tonics to any 
new movement; but, on the whole, the 
reception of its ideas has been a favorable 
one, and there are good hopes that in 
course of time it will find a useful purpose 
in helping to deal with this complex prob- 
lem. The council of this union, equally 
divided between capital and labor, in- 
cludes influential men like Sir David 
Dale and W. Whitwell, M. P., on the one 
side, and on the other moderate labor 
leaders like Messrs. Trow, C. Hobson 
and Johnstone. * * * * 

“My own experience is that the appor- 
tioning of piece work requires most deli- 
cate handling. If a shop is properly 
equipped, organized and well managed by 
its foremen, I question very much whether 
piece work possesses that advantage com- 
monly believed. So long as we are all on 
the same footing, I am in some ways glad 
that the labor unions have in my district 
in England taken this matter out of the 
hands of the employers, as regards a con- 
siderable portion of foundry and machine- 
shop piece work. All unionist workers 
in the district, who represent ninety-five 
per cent. of the skilled labor—the un- 
skilled and non-unionist labor is nearly 
always dear at any price—are therefore on 
the same footing. Nor do I think this 
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has affected us seriously in our compe- 
tition for work, nor that of other firms in 
the same district. It should always be 
remembered that this is qualified by the 
conditions to—namely, 
that the shop should be run by competent 
foremen able to organize, lay out and ar- 
range the work to the firm’s best advan- 


before referred 


tage. I have never found labor unions to 
throw obstacles in the way of cheapening 
productions so long as the attempt was 
made on fair and reasonable lines; and 
they certainly encourage the production 
of the best work of its kind, as well as the 
evolution of the best class of employé. 
In my own works I do not think, notwith- 
standing the cessation of piece work in 
much of our work, that our costs have 
been increased so as to put us outside com- 
peting for our usual class of work. 
“From the foregoing, it will be seen 
that I do not consider unions are the bug- 
bear some do. Of course, there are often 
stupidity and perhaps met 
with more in England than here; but this 
is only the more reason for attempting to 
remove by friendly intercourse their want 
of knowledge on economical and financial 
conditions. Our own experience has been 
that the employés are not so impervious 
to efforts in this direstion as is so com- 
monly supposed. At any rate, from the 
lowest of motives, though the strongest 





ignorance 


with us all, it is worth while making an 
attempt to remove the prejudice and mis- 
understanding now existing. This 
only be done by coming in personal con- 
tact. The working conditions of modern 
business tend to drive wider apart em- 
ployer and employé. Each of us has 
more to do, and this applies equally to the 
workers. The conditions generally are 
more complex. Hence we go blindly on, 
in the main through no bad intention on 
either side, until the usual ‘impassé’ oc- 
curs, when all the bad side of human 
nature in an employer or an employé 
alike comes to the surface. Who, in a 
large industrial establishment, is person- 
ally acquainted with half a dozen of his 
employés? We employers are too apt to 
treat them as mere machines, with the 
usual result that there is a break-down, 
arising principally through want of lubri- 
cation. Hence it seems to me the neces- 
sity of organizations such as I have be- 
fore referred to. Some body composed 
of representatives from each side should 
have an opportunity of meeting together 
for friendly discussion and the like. Trades 
unions, as we may call them, while having 
their weak side, are in my opinion in many 
ways beneficial to the community, and not 
least to those employers who endeavor to 
treat the labor question from a broad and 
friendly standpoint. Surely, in the long 
run, even when regarded from the lowest 
standpoint, it must prove the most eco- 


can 


nomical, when one considers the enor- 
mous loss in time, money and energy 


wasted in strikes. Speaking of labor 


unions in England, those of the standing 
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of the Amalgamated Society of Engineers, 
Molders’ Association and many others, of 
which I presume there are duplications on 
this side, an immense amount of good is 
done by them in fostering that independ- 
ence of character so much appreciated by 
all classes here. They also provide, quite 
apart from strike. pay, for out-of-work 
members, sick relief, funeral or death 
benefits, accident funds and many other 
aids to the employés themselves which 
are entirely ignored by the bigoted capi- 
talists. 

“Speaking of my own particular ex- 
perience as to forward movements, the 
following may be of interest: We have 
now in our establishment about five hun- 
dred to six hundred employés, and have 
been successfully working for about two 
years on the 48-hour week. Originally 
our week’s work consisted of 54 hours 
time—that is each day’s work was sup- 
posed to commence at 6 A. M. From 
8.30 tog A. M. there was an interval of a 
half hour for breakfast, an hour for din- 
ner between 1 and 2 P. M., work ceasing 
at 5 P. M., and after that hour time and a 
quarter wages were paid—that is, twenty- 
five per cent. advance on the usual day 
rates. As a matter of fact, and especially 
in winter, many of the employés were not 
at their post by the opening hour, 6 A. M.; 
the foremen came in irregularly, no mat- 
ter how strict the supervision attempted. 
The amount of attention paid to the prep- 
aration of breakfast while on duty no 
doubt cost the firm the or 
quantity. Four years since, therefore, the 
experiment was made of reducing the time 


unknown 


to 51 hours per week; and as this did well, 
we then gave 48 hours time, and put all 
labor of whatever kind, skilled or un- 
skilled, on exactly the same footing as 
regards the payment of overtime, the ex- 
tra rates having previously applied only 
to the employés connected with labor 
unions. This, by the way, is rather an in- 
direct proof that employers usually only 
give what they are compelled to do. They 
thus strongly support, though probably 
they do not think so, the very objects of 
the fighting party on the labor side. I 
may incidentally say that this action of 


ours—that is, putting the unskilled em-— 


ployés, over whose protection the egis of 
a union did not extend, upon exactly the 
same footing as the unionists—gave great 
satisfaction; and while one does not ex- 
pect any actual gratitude, yet I do think 
that our employés have in many ways 
made up to us whatever we might have 
lost by this change. 

“The employés now come to work at 
7.40, after having had their breakfast, 
work until 12 M.; one hour is taken for 
dinner; ordinary work ceases at 5 P. M., 
and on Saturday at 12 M. There is thus 
a half holiday on Saturday afternoon; but, 
as you are probably aware, this is the 
usual practice throughout my country. 

“Another which has 
much appreciated has been in connection 


concession been 
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with fund. Until about 


a year ago our employés paid about one- 


our insurance 
third of the total amount for their accident 
insurance fund, but we now give a free in- 
surance. This covers any liability against 
fatal accidents, which means that the rela- 
tives of the deceased get $500; or, in case 
of accidents, one-third to one-half of the 
current weekly wages until health is re- 
stored 

“Speaking generally as regards the re- 
duction in the number of hours, a ques- 
tion which is fully discussed in the little 
work written by H. De Gibbons, one of 
our social economists, and myself, entitled 
‘A Short Working Day,’ while my firm 
cannot, of course, draw strict compari- 
sons or make absolutely definite conclu- 
sions, we feel confident that the change 
been made at but little loss to the 
firm. Punctuality of the hour of starting 
—that is, the commencement of hard work 


has 


throughout the works at one particular 


hour—is in itself a saving. No late com- 
ers are allowed, and not only the foremen 
but the managers themselves are in their 
places, which means many incidental sav- 
ings. 

“While I am aware that ‘one swallow 
not I think that 


similar action in this direction taken by 


does make a summer,’ 
other firms in my country all go to prove 


that a consideration of other facts not 
hitherto considered as being business ones 
can be safely introduced in the working 
of modern industrial establishments. At 
any rate, these questions are in the air 
and have probably come to stay. Thus the 
experience of any one firm who have made 
the and 
lead to the more general consideration of 
this question. I should like to conclude 
by saying that my own firm can only sus- 
tain its position in the particular branch 
of industry in which it is engaged by being 
able to meet the most intense conditions 


of modern competition, both as regards 
. + * * 


experiment may be of service 


quality and price.’ 


Superheating. 


BY W. H. BOOTH. 


Within the past two or three years 
there has been quite a recrudescence of 
the question of superheating, several 
papers having been read on the subject, 
and attention generally directed to it and 
to the past history of the practice. 

There appears to be good reason to 
suppose that the benefits to be secured by 
superheating were well understood in the 
Mr. Patchell, a 
recent writer on the subject, calls attention 
to the report of Trevithick on the engine 
at Binner Cornwall 
It appears that there was some rivalry with 
a neighboring mine, and so the engineer 
built brickwork about his cylinders and 


early Cornish days. 


Downs Mine, in 


steam pipes, and put a grate under the 


cylinder with a fire on it; and though he 
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certainly must have expected some good 
result, he was probably surprised when 
the duty of his engine was increased from 
forty-one to sixty-four million foot-pounds 
per bushel of coal—one-third of the fuel 
was saved. Without the fire under the 
cylinder, the condensing rate per stroke 
was 15% gallons, and its temperature was 
raised 42 degrees. With the fire under 
the cylinder, only 13 gallons were used, 
and the rise of temperature was only 34 
degrees. 

There is nothing new in superheating 
and yet it seemed to go quite out of use 
soon after the year 1860; partly, perhaps, 
because of higher steam pressures, but 
chiefly because of the decomposition of 
that universal lubricant, tallow, which— 
bad at any time—was worse and decom- 


posed more readily with superheated 
steam, or rather with the general higher 
temperatures. All this, of course, no 


longer has any bearing; for we know now 
that the rotting of cylinders and pistons 
was caused by the fatty acids, and that this 
does not occur with suitable mineral oils. 

The author above referred to, in his 
recent paper, states what I think is new 
to all of us, viz., that there is trouble 
with cylinders using superheated steam 
unless the superheat is continuous. 
There must be no alternations of dry and 
wet steam, or there will be cutting. No 
explanation of this action is given; but 
it is just as well that the fact should be 
known, and others can then observe for 
themselves, and perhaps find an explan- 
ation of the peculiar and unsuspected 
action. 

The form which superheaters are chiefly 
taking here is that of a cluster of small 
tubes placed in a hot part of the flues of 
a boiler, and in one form of superheater 
other tubes are added which convey the 
steam from the superheater through the 
water space of the boiler. This, of 
course, takes out of the steam very much 
of the heat that has been added to it, and 
the results have been somewhat unex- 
pected. 

The area of tubes in the superheater 
has been such as to add very considerably 
to the total heating surface, and yet the 
results obtained are in some cases even 
greater than the additional heating sur- 
face would lead one to expect. With one 
tubular superheater that has come a good 
deal into use here, there are four nests of 
tubes in series. Two of these are placed 
in the hottest part of the flues, and two— 
which are simply large single tubes—are 
placed in the water space of the boiler and 
In the first place, 
they serve to take the extreme of super- 
heat out of the steam that has just come 
through the heating tubes. In the second 
place, they serve to add heat to the steam 
which has come through the superheater 
tubes when these happen temporarily to 
be exposed to possible drafts of cold air 
e 3ut their 
third purpose is one probably not intended 


serve a treble purpose. 


with accidentally low fires. 
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by the inventors—it is to add to the steam- 
producing capacity of the boiler—and one 
thing to be learned from recent super- 
heater practice appears to me to be the 
very excellent nature of the heating sur- 
face of small tubes in adding heat to 
steam for the purpose of this same heat 
being conveyed to the water in the boiler. 

By this system, and with forced draft 
by the aid of a fan, the output of a boiler 
has been trebled. Yet the boilers whose 
output was thus trebled were notorious 
primers, and the employment of the fan 
draft simply converted them into pro- 
ducers of foam, the steam being two- 
thirds water as it entered the superheater; 
and yet it left on its way to the engines at 
a temperature above that proper to its 
pressure—a proof that it was slightly 
superheated, and therefore had _ been 
purged of all its moisture. The fact was 
that the moisture could not live through 
the superheater tubes. 

French engineers have for some time 
rather studied this question of steam gen- 
eration in fire-heated small tubes. A 
boiler has been constructed in France in 
which the whole of the heating surface is 
simply a nest of tubes in the furnace, and 
these are fed through fine jets by means 
of a pump which forces a fine stream of 
water into the end of each tube, wherein 
it is converted directly into steam; and this 
escapes into the water drum, where it 
heats the water to evaporation tempera- 
ture, and all surplus steam is available 
for other use. The pump, of course, 
draws its supply from the water drum; 
and when fully going, this water is at the 
temperature of the working steam, and 
is only required to receive its latent heat 
of evaporation in the tubes. This it does 





receive there, and in addition, it also re-.- 


ceives a good deal of superheat. The 
superheat it is that is given up to the water 
in the drum, and it is claimed as a scien- 
tific and proper method of steam rais- 
ing. 

When one comes to consider the ques- 
tion carefully, especially in the light of the 
English experience with superheaters, it 
really does seem as though the French 
engineers are right, as they so often are on 
certain of the more refined points of engi- 
neering. 

It might be supposed that, where the 
superheater tubes were made a receptacle 
for much water of priming, bringing over 
with it scale-forming material, the tubes 
would be liable to accumulate scale. Yet 
this has been shown not to be the case, 
either because of the rapidity of circula- 
tion through the tubes, or because the 
mud collects in the headers and can be 
blown out. Probably one of the most 
important results of this recent experience 
in steam production is the power we now 
possess of forcing a boiler to double or 
treble its ordinary rate of production and 
You 


abnormally 


neglecting priming. cannot, as a 
rule, force 


priming; but you may now use a fan draft 


boilers without 
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as you please, and still have dry steam in 
plenty. 

This is especially valuable to electrical 
people. In a cotton mill there is a uni- 
form and steady load all day, but in an 
electrical station, whether for light or 
power, there is a period during which the 
load is very much greater than the 
average; and this heavy load is just that 
which is of greatest importance, for it is 
what may be termed the “dinner load.’ 
It lights people to their dinner—and this 
is the all-important fact to so very many 
users of electric light; or it carries them 
home, if the electricity is for tramway 
purposes. 

At present there must be boiler power 
sufficient to carry the work over these 
times of maxima, and the new system 
enables this to be done without unduly 
adding to the number of boilers. It 
might be undesirable to run boilers all 
day under forced draft; but when the 
maximum load is of short duration, or 
where a sudden fog comes on, or the 
darkness of a thunderstorm, a fan draft 
will enable the additional power to be 
obtained quickly without difficulty, and 
to be as quickly dropped again. Fan 
draft has been available already; but has 
not been of use as it might have been, 
simply because of the priming which 
arose when a boiler was overworked. 

Now there is no need to consider it; the 
superheater does this, for it dries up the 
priming water; and, in the paper I have 
named, Mr. Patchell states that the boiler 
which evaporated 3,457 pounds per hour 
without assistance, gave 8,293 pounds 
with the fan and superheater, and, I be- 
lieve, even more was obtained for a time, 
the limit of steam producing being rather 
that of the stoker than of the boiler and 
attached superheater. The fan draft used 
was a full inch of water; and those who 
have done any testing know that such a 
draft is exceedingly powerful, and will 
get away with 30 pounds of coal per square 
foot of grate surface per hour. 

It is iikely that to the uneven work 
found in electrical stations we owe a good 
deal of further knowledge, and the ad- 
vance in practice that the foregoing facts 
indicate may be credited to electrical de- 
mands. 

Conditions here are probably often 
much worse than you experience in 
America. True, there is never so sudden an 
evening transition from light to darkness 
in these higher latitudes; but sometimes 
there are fogs which come on with great 
ranidity, and every few years there will 
be a fog which lasts for a whole week. 
Once in the past seven years this has 
occurred in London, and at no time in 
the week could it be known whether it 
was day or night. Needless to say, such 
a period means very heavy work at an 
electric light station. The load curve goes 
up to a maximum, but it has very high 
minimum points. 

The ordinary fog of an hour or two is, 
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in a sense, worse to deal with, in that it 
may come on in broad daylight, render 
the day as dark as night for an hour, and 
pass off again. It is at such times as this 
that the power of suddenly making more 
steam is so very valuable; and for this 
end, thick and slow fires, with a mass of 
incandescent fuel all alive, but not briskly 
burning, will spring into activity under 
the pull of a fan, while the large amount 
of heat thus generated will heat the super- 
heater tubes and dry up the priming which 
comes over so freely from the otherwise 
overpressed boilers. 

Granted that longer experience will sus- 
tain the present view of the question, 
there can be no doubt that we have ar- 
rived at some sort of an advance in the 
methods of steam raising which will 
mark a period in the art. 

London. 


Stamp-Canceling Machines. 


In a recent report of the First Assistant 
Postmaster-General to the Senate Com- 
mittee, in reference to the appropriation 
for the coming fiscal year, he said that the 
rent paid for canceling machines in the 
year 1894-5 was excessive, but that at 
that time it was not possible to make 
more satisfactory arrangements. 

One hundred of the Hey & Dolphin 
machines were in use at the above-named 
time, for which a rental was paid of $400 
each, but this contract expired on June 
30th of last year, at which time arrange- 
ments were completed for the rental of 
one hundred Barry machines at a cost 
of $150 each per annum. It is claimed 
that under equal circumstances these ma- 
chines can give as good service as the 
Hey & Dolphin, and a saving has been 
made to the Government of $25,000 per 
annum. 

In addition to the patterns already men- 
tioned the department is now using 134 
machines of the Postal Machine Co., for 
which an annual rental is paid of $200 
each, and steps have alreidy been taken 
looking to the purchase of 91 more ma- 
chines. 

The post-offices throughout the coun- 
try are constantly making requisitions 
for canceling machines, and, believing 
that their use expedites the handling of 
mail to a very great extent, these requests 
are granted as soon as practicable. The 
appropriation asked for this year is $60,- 
000. 


Mr. W. G. Wattson, Superintendent of 
the Hudson River division of the West 
Shore Railroad, and Secretary of the New 
York Railroad Club, his 
office, on the 7th inst., by an ex-detective 
of the road who had been discharged for 
drunkenness. Mr. Wattson, 
highly esteemed by all who knew him, 


was shot in 


who was 


died on the roth inst. 
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An Example of Subjection—Machinists 
in the Navy. 


We have referred to the apparent sub- 
jection of our Secretaries of the Navy to 
“line” influence. 

A remarkable 
found in what is known as “Circular No. 
18,” which the 
Secretary and was nullified by “Circular 
No. 19,” signed by him about one month 


instance of this is to be 


was signed by present 


later. 

The reason for the issue of the second 
circular is readily understood when the first 
one is examined. It is 
than an abrogation of authority by the 


nothing more 


Secretary over a number of matters con- 
cerning the Navy, and a transfer of this 
authority to the Bureau of Navigation, 
which bureau is part of “the line” organi- 
zation. It is a matter of common repute 
that “Circular No. 18” was prepared byline 
officers, stuck under the nose of Secretary 
Herbert, and signed by him without being 


read or understood by him. Nothing 


could more clearly illustrate what we 
mean by the subjection of Secretaries of 
our Navy to line influence, nor more 


clearly show the immense advantage pos- 
sessed by “the line,” and its power to 
work its will without regard for conse 
quences to the Navy. 

In this case the cabal went a little too 
far for even a Secretary of the Navy to 
stand, and he revoked the circular, or, 
at least, all of it except two paragraphs 
that related to 
thinking that 


regulation was good enough for machin- 


machinists, apparently 


such a_cabal-originated 
ists, or, at least, failing to perceive that it 
was not good enough and was calculated 
to still further increase the difficulty of 
obtaining them. 

That this difficulty is really a serious 
one, and must always be so, under the 
present rules, when times in the machinery 
trades are at all good, will be more clearly 
perceived by an inspection of the list of 
requirements given below, which is taken 
from an order issued by the Bureau of 
Navigation: 

“tr. A candidate for enlistment as a ma- 
chinist must be a machinist by trade, must 
know the names and uses of the various 
parts of marine engines and boilers, and 
must be able to perform work with vari- 
ous tools in a machine shop, including 
bench work. 

“2. He must be able to write legibly, 
and must understand arithmetic 
“3. He must be physically sound, and 
at the date of first enlistment must be not 
less than twenty-one nor more than thirty- 
five years of age. 

“4 Machinists who have had no experi 
ence at sea with marine engines will be 
enlisted as “Machinists, second class 

“5. Machinists who have had experi 
ence at sea with marine engines for one 
year may be enlisted as ‘Machinists, first 
class.’ 

“6. No person as chief 


will be enlisted 
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machinist unless he holds a permanent ap- 
pointment as such. 


“»7 The examination of candidates for 


enlistment as machinists, regarding their 


knowledge of engines and boilers, must 


be made in the engine rooms of ships, 
and regarding their knowledge of ma- 
chine work, in the workshops of navy 
yards. 


“8. Chief machinists will have charge of 
engine-room watches. Machinists, first 
class, will, if qualified, be given charge 
of an engine-room watch when there are 
not a sufficient number of chief machin- 
ists on board to perform this duty. 

“gQ Machinists, second class, will be as- 
signed to duty as water tenders and oilers. 
All such other 
duties as may be assigned them.” 

It is such men that it is expected will 
enlist at $40 per month, and a prospect of 


machinists will perform 


getting $55 to $70 sometime in the dim, 
distant future 


An 


absurdities of the situation, said that, in- 


engineer officer, speaking of the 


stead of a reduction of pay, the pay of 


chief machinists should have been in- 


creased to $100 per month, and the other 


grades in proportion Referring to a 
recently-used examination sheet, he gave 
a list of accomplishments which a ma- 
chinist in the navy must possess, as fol- 
lows: 

“Description of various kinds of en- 
gines, their parts and uses; description 
of various types of boilers, their parts and 
uses; preparation of engines for sea, prep- 
aration of boilers for sea, description of 
different types of feed and other pumps, 
starting fires and raising steam, starting 
various types of engines, care of engines, 
boilers, making various joints, 
off 
grinding valves, cocks, etc.; 
and other valves, adjustment of bearings, 


care of 


taking bonnets; scraping journals, 


setting slide 


soft and hard patches, stop leaks in pipes, 
cause of and prevention of foaming, wipe 


joints, soldering, etc.; riveting, chipping, 


and calking; taking data from log, counter, 


saturation, etc.; chucking work in lathe 


and planer, cutting threads, work on 


forgings; boring cylinders, etc.; 


rough 
fitting piston rings, etc.; general shop 
work.” 

Any private employer knows he cannot 
get, for $55 per month, competent men 
who can stand examination as above, and 
events seem to show that the Navy cannot 
get them either. 

M. Raffard gives an account of a method 


removing iron parts 
shaft. 


off the outer 


for instantaneously 
| 


shrunk on hot, like a crank on a 


An effort was made to take 
hoop of a Laval Turbine by heating it with 


1 gas blow-pipe; but the heat was com- 
municated too quickly to give a sufficient 
difference ot expansion M. Raffard 
recommends that molten lead be run round 
the part to be detached—a method he ap- 
plied with success in removing a crank 
on a shaft eight inches in diameter 
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ELECTRICAL MACHINERY. 


Separable Armature Coils—Their Shape 
and Construction—Also Their 
Advantages and Disad- 
vantages. 


BY WILLIAM BAXTER, JR. 


Separable armature coils are wound on 
forms, and after being properly insulated 
and bound together, so as to not lose their 
shape, are placed on the armature and 
held in position by suitable fastenings. 
This method has several advantages over 
the process of winding the wire directly 
upon the armature core; it also has some 
disadvantages. Of the advantages, one of 
the most important is, that it reduces the 
cost of construction and simplifies the de- 
tails of manufacture. The reduction in 
cost is due to the fact that the coils are 
wound, generally, on light forms that can 
be easily moved about, and therefore can 
be handled with much greater rapidity 
than the heavy armature cores. This 
may not appear to be an advantage, so 
large are concerned, 
because with such the core is left in a 
stationary position and the wire is carried 
around it. But when the size of the arma- 
ture is such that this method of winding 
becomes necessary, two men are required 
to do the work; whereas a separate coil 
of any size can be wound by one man 
alone—if a suitable form is used for the 
Therefore, in any case, the cost 


far “as armatures 


purpose. 
of winding an armature is reduced by 
using separable coils. The reduction in 
cost is further increased, owing to the 
fact that the wire must be wound on the 
armature core with great care, so as to be 
sure that it is properly insulated, and that 
there is no danger of its cutting through 
the insulating covering of the core and 
coming in contact with the bare metal. 
But with the separable coils no such pre- 
caution is necessary, as they are insulated 
after being removed from the form; there- 
fore, the winding can be done with much 
greater rapidity and by less skilled work- 
men. Another cause of reduction in cost 
is, that the coils can be made continuously, 
at a uniform rate of production, and stored 
away for use when required. This fact 
simplifies the details of manufacturing, as 
it is not difficult to adjust the force em- 
ployed in winding coils so as to keep the 
production uniform with the other parts 
of the work; but when the wire is wound 
directly upon the armature core, this can- 
not always be done, as, for one reason or 
another, the production of may 
sometimes lag behind the winders. When 
this occurs, the winders must be used tem- 
porarily in some other way. This shift- 
ing of the men from one part of the work 
to another, not only increases the cost of 


cores 


production, but reduces the quality of the 








work and tends to disorganize the sys- 
tem. 

Before pointing out any of the other 
advantages or the disadvantages of separ- 
able coils, it will be necessary to show the 
shape they must have for the various types 
of machines. 

In order that the coils may fit properly 
when placed upon the armature, it is nec- 
essary that they should all be of the same 
size and shape; and this shape must be 
such that when arranged side by side, 
each will occupy the space allotted to it; 
without crowding its neighbors out of 
place. Although it is not difficult to 
determine what this shape should be, 
some manufacturers have,apparently, been 
unable to solve the puzzle, and, as a result, 
have turned out coils that could only be 












































a! C b 
= > 
a D Fig.1 © 
a b 
c XQ 
, a 
« Fig. 2 b 
P 
re 
7 
ee, d 
»> f 
y= ‘ 
Y n 
> m 
D Hf, 
P Fig. 3 
= ee 
nate N tears 
D <f 
he: b g 
Mi Fig. 4 i 


American Machinist 
SEPARABLE ARMATURE COILS 
forced into place after being considerably 
distorted. 

The best way to explain the principles 
involved in determining the shape of the 
coils will be to start with the simplest 
form used. This can be explained by the 
aid of Fig. 1. If a loop of cardboard is 
cut out, of the shape shown in this figure, 
it may be bent so as to assume the proper 
shape for a coil to be located wholly upon 
the outside cylindrical surface of an arma- 
ture. This bending may be done as fol- 
lows: Press the upper part C away from 
you, and the lower part D towards you, 
keeping the portions between the lines 
a@ a1 and Db 0b straight and parallel with 
each other. The loop will then be formed 
into the shape shown in Fig. 2, the sides 
C and D being straight between the points 
a band a! bl and parallel with each other. 


If a number of cardboard loops are cut 
and bent in this way, it will be found that 
they will fit against each other, as shown 
in Fig. 3, and that the sides C and D, will 
will be located in a plane parallel with each 
other, as shown in Fig. 4, which is a cross- 
section through Fig. 3 on the line P P}, 
These coils, as shown in Figs. 3 and 4, 
would be of the proper shape for an arma- 
ture of very large diameter and having a 
great many poles; but they can be made 
of the form required for a small armature 
with a less number of poles, by simply 
binding them down into a circular form, 
so that the sides D may occupy the space 
between the circles h and k,and the sides@ 
the space between f and g. The distance 
between / and g is greater than would be 
allowed in practice. It may be reduced 
in two ways—by giving the wire at the end 
of the loop a sharper bend, or by raising 
up the sides D so that they would occupy 
the annular space between the curves ht k1, 
The .latter arrangement is the best, be- 
cause, if the wire is bent very sharp at 
the end of the loop, the metal will be sub- 
jected to a greater internal strain, and will 
be very liable to crystallize under the con- 
stant vibration of the wire when the 
armature is in motion. If the sides D are 
raised, the ends of the armature project- 
ing beyond the points @ and 0 will have 
to be tapered down, so as to make the 
end conform to the circle *, while the 
main portion between @! and 6! would be 
of the size shown by the circle 1, 

It will be noticed that the space between 
the coils at the points C1 and D1? is less 
than at C and D. This will not make any 
difference if the armature is of the grooved 
type, as the width of the toothed pro- 
jections of the armature core between the 
points @ and } will be more than enough 
to make up the difference; in fact, in most 
cases the portions C! D' can converge 
towards each other at a much greater 
angle than that shown in the figure. The 
angle at these points is generally made so 
as to leave just enough space between 
the coils to avoid crowding. 

This arrangement of placing the coils 
on the outer surface of the armature is 
not a very good one, as it increases the 
length of the core; on this account it is 
not used, except in a few cases. A better 
arrangement is to bend down the ends of 
the coils beyond the points @ and 8, at 
right angles, or nearly so, with the parallel 
sidesCandD. This change does not in any 
way affect the principles involved in de- 
termining the proper shape of coils. This 
fact will be better understood if a number 
of pieces of cardboard are cut of the shape 
shown in Fig. 5, which is a loop similar 
to that shown in Fig. 1; the only differ- 
ence being that the ends beyond the lines 
a a1 and b bl are bent down. If the ends 
of these bent-down parts below the lines 
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¢ cl and d d! are held in a clamp, and the 
upper partsC and Dare drawn apart, keep- 
ing the parts C and D parallel with each 
other, the shape shown in Fig. 6 may be 
obtained—that is looking at the loop from 
one end. 

If a wire coil is bent into the shape 
shown in Fig. 5, and the sides C and D 
are drawn apart, as explained above, until 
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the ends are spread out in the way shown 
in Fig. 6, the shape will be the proper 
one for a coil of an armature having eight 
poles. In Fig. 6 two coils 1 2 are shown, 
and it will be seen that, although they are 
both of the same shape, they fit into one 
another without interference at any point. 
The parts C1, as will be seen from Fig. 5, 
are further away from the armature core 
R, than the parts D1; therefore, if the 
whole surface of the armature is covered 
with such coils, the parts D1 will be under 
the parts C1. If the parallel portions of 
the coils CD, which run across the periph- 
ery of the armature, are set in grooves, 
the width of the coils may be the same at 
all points, and the sides C may fill the 
upper half of the grooves, and D the lower 
half. If, however, the armature is not 
grooved and the entire surface is to be 
covered, either the sides C must be low- 
ered to the same position as D and fitted 
into spaces between the latter, so as to 
alternate with them, or else C1 and D1 
must be made narrower than C and D. 
This will be evident from an inspection of 
Fig. 6. To make the coils narrower at 
C1 and D1 than at C and D is not desirable, 
as it can only be done by having some of 
the wires in the coils rise up out of their 
place and run along on top of the others 
as soon as they merge from C into C1 and 
from D into D1, This does not give as 
solid a construction as can be obtained 
when the wires run side by side through- 
out their entire length; therefore, it is al- 
ways better to shorten up the ends C1, so 
that the sides C may come on a line with 
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the sides D and fill the spaces left between 
the latter. : 

It will be noticed that the ends C! and 
and D1 are curved, while the correspond- 
ing parts in Fig. 3 are straight. This 
shape is not used for artistic effect, as is 
sometimes supposed, but because it gives 
more room for C1! and D1, by reducing 
the space between them near the periph- 
ery of the armature as we approach 
the shaft, and by increasing it when the 
sides C1 D1 come together. This will be 
seen at once by the dotted lines at D}, 
near the junction of C1 and D1; these 
lines show that if the straight form were 
used, the coils would come very close to- 
gether, and the distance between them 
would increase all the way out to the pe- 
riphery; but with thecurved lines the space 
can be made equal at all points. If the 
curved shapeis used, the length of the coils 
can be reduced, from the fact that the ends 
Scan be kept further away from the center 
of the shaft than it would be possible 
with straight sides. By giving C! and D) 
the proper curve, the distance between 
these parts of adjacent coils can be made 
equal at all points; and by raising S, the 
width of this space can be reduced until 
the coils come into actual contact. The 
exact shape of this curve can be deter- 
mined mathematically for any given case, 
but the calculation is very complicated 
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and laborious; therefore, as a rule, it will 
be found easier to obtain it by laying out 
different-shaped curves with drawing in- 
struments. This process, although not 
very scientific, will be found very satis- 
factory, as but a few trials will have to be 
made to obtain the proper curve. The 
reason why the parts C1! and D1 must be 
curved in Fig. 6, while they are straight 
in Fig. 3, is that in the latter the distance 
between the ends of coils d f j m and m, 
is the same as the distance between the 
sides C at the line PP'!; therefore, the 
parts C1 will be parallel with each other 
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if made straight, and would not be parallel 
if curved, but the 
ends if convexed, and further apart at the 
The case with 
different, the 
ends S, being nearer to the center of the 


would be closer near 
same points if concaved. 
Fig. 6, however, is very 
circle, are closer to each other than D D 
Curving the parts D1 equalizes the space, 
because it enables the part nearest to the 
ends S to run nearer parallel with the 
radius, and the parts furthest away to run 
nearer parallel with the circumference. 
The coils shown in Fig. 6 are of the 
shape required for an eight-pole armature. 
With this number of poles or more, coils 
are very easily made that will fit well into 
each other, 
arc of 45 degrees, 
of poles is more than eight. 


because they only cover an 
or less if the number 
When the 
number of poles is less than eight it is 
more difficult to make the coils fit well, 
owing to the fact that they cover a greater 
arc; but they can be made for even the 
The 


majority of armatures of four poles, or 


simple two-pole armatures. great 
more, are wound with separable coils, but 
they are not used for two-pole armatures, 
except in one or two cases. Figs. 7 and 8 
show the shape that a coil assumes for a 
two-pole armature. As will be seen, its 
shape is very much changed from that 
shown in Fig. 6, but it is constructed on 
the same principle. As the part C is much 
nearer to the center of the shaft S than the 
parts D, it is quite evident that it. will have 
to be made correspondingly narrower; if 
not, there will not be enough room around 
the circle for the part © of all the coils. 
the at C, the 


twisted one-quarter way around betweeen 


To reduce width coil is 
the points @ and 0, so that while it lies flat 
on the surface of the armature, as shown 
at D, 


end on edge. 


it turns around and runs across the 
The facility with which 
the coils may be put in place is also in 
creased by turning the part C so as to be 
at an angle with the axis of the armature, 
In Figs. 7 and 8 the 


as changing from the flat 


as shown in Fig. 8 
coil is shown 
to the edge position, gradually, as it pass« 
the 
small, a better-fitting coil will be made if 
the change is made by a sharp twist at @. 

From the foregoing it will be seen that 


from @ to 0; but when armature is 


it is a simple matter to obtain the proper 
shape for an armature coil, and further 
more, that the number of poles does not 
in reality change the shape, although the 
general appearance of a two-pole and an 
By look 
will see 


eight-pole coil is very different. 
ing closely at Figs. 6 and 7, we 
that they both can be made from a form 
such as Fig. 5, and that the 
only real difference between them is that 
Fig. 7 is spread around further. 

The advantages of separable coils, in 


shown in 


addition to reducing the cost of manufac- 
ture, are, that the insulation can be made 
be thor- 

put in 


can 


being 


more reliable, as each coil 


oughly inspected before 
place; that a burnt-out coil can be re- 


placed more easily; and also, that the wire 








31U-14 


is evenly distributed over the whole arma- 
ture, and therefore less weight will be re- 
quired on the light side to balance it. 
There is also an advantage from an elec- 
tric standpoint, and that is, that as all the 
coils are composed of the same length of 
wire, the electrical balance is more perfect. 
This is only true in relation to drum arma- 
tures wound directly upon the core; but 
this is the only winding with which separ- 
able coils can justly be compared, because 
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The Building of a Great Dynamo.—ll. 

While all the operations in the winding 
room or on the winding floor are included 
in the general term of “winding,” a great 
many of these operations do not suggest 
winding in any form, as they include 
milling, punching, shearing, filing and 
soldering; but all of the operations on the 
winding floor have the one end and aim 
of guiding and directing the currents of 








Fig. 5. ON THE 
they really constitute another form of 
drum-winding, and nothing else. 

About the only thing that can be said 
against separable coils is, that they are 
not held as securely over the ends of the 
armatures as coils that are wound in 
place. This difference, however, amounts 
to little or nothing with large machines, 
because the wire is large enough to re- 
sist vibration when running, and further- 
more, the speed of such machines is so 
slow that the tendency to vibrate is not 
very great. With small machines this 
defect is of more moment; but it is practi- 
cally offset by the fact that, as the coils 
can be thoroughly tested before being 
placed on the armature, the insulation can 
be made, by far, more perfect, and, as a 
result, not very liable to be injured by the 
greater vibration of the wires. Further- 
more, this vibration can be almost wholly 
prevented by drawing a strong canvas 
head over each end of the armature. 

The agreement between the General 
Electric and the Westinghouse Compan- 
ies is reported to be practically an armis- 
tice on patent litigation. | Both compan- 
ies have been wasting their substance on 
patent litigation, while, in fact, each had 
some things which the other needed. Con- 
sequently they come to terms, by which 
each uses the patents of the other. 


WINDING FLOOR. 
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are silk and cotton threads, tape, paper, 
asbestos in the form of cloth, paper in thin 
sheets, and thick “millboard,” “press- 
board” or “pasteboard” sheets, mica in 
sheets, and shellac. Magnetism is indif- 
ferent to insulation and is not interrupted 
by it. The armature core is wholly sur- 
rounded by insulation and has no metallic 
connection with any conductor of elec- 
tricity; but the insulation of the armature 
core does not in the least prevent the 
magnetic effect which it is the office of the 
armature core to produce. The armature 
core is a great ring of thin iron and paper 
segments alternating with each other; this 
ring is supported wholly on long bolts 
carried in brass sleeves, which are seated 
in the eyes of the hubs of the armature 
star, which is shown in Fig. 5, “on the 
winding floor,” where it lies as delivered 
from the machine shop to the winding 
department. The engravings illustrate 
every step of the winding operations ex- 
cept the “singeing.”’ All the tool work has 
been done on the star, and it is a very 
fine and exact piece of machine work. 
All the holes in the arm end hubs are one 
size, and all are truly concentric with the 
axis of the bore of the central hub, and 
this circle is of a certain fixed diameter; 
otherwise it would be impossible to as- 
semble the armature core by placing seg- 
ments of iron and paper on the bolts al- 
ready described. 

The first operation on the star is to 
block it up on the floor, as shown in Fig. 
6, so that there is room to work under- 
neath, and so that all the long operation 
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Fig. 6. 


electricity which are set up by the action 
of the completed dynamo. The flow or 
travel of the electric current can be dam- 
med or stopped in any direction by the 
interposition of substances which are bad 
conductors of electricity. These sub- 
stances fall under the general term of “‘in- 
in short shop talk 
The 


principal insulating materials used in the 


sulating materials;” 


they are called “insulation,” simply 


construction of the Siemens-Halske work 


PLACING 


CORE BOLTS 


of laying up the core can be performed 
at a convenient working level. At the 
left of the workmen kneeling on the floor 
in Fig. 6, one of the core bolts, in its bush, 
is clearly shown leaning against the star. 
The armature bolt itself is simply a 
straight round rod of steel, with a 
agonal nut on one end and round nut, cut 
to take a crotch screw driver, on the other 
end. The round nut next to the 
brass bush, and the hexagonal nut goes 


hex- 


goes 
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outside the armature core, on the top end, 
as shown in Fig. 6. 
round-nut end are given in Figs. 18 and 
20. Detail drawings of this work could 
not be obtained, but the illustrations from 
photographs are so abundant that the 


Large views of the 


whole construction can be fully under- 
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the bush has to be pulled in place with a 
screw rig; and it is this pulling of the core- 
bolt bush into the arm hub hole which is 
shown in Fig. 6, two workmen being 
shown in the act of forcing a brass bush 
into its seat. 


Under the flange of the bush which rests 





Fig. 7. CUTTING ARMATURE 


stood. The brass bush has an oval part, 
made that shape to interfere as little as 
possible with the commutator holding U- 
pieces; then a round part, and a collar to 
sit on top of the then a 
straight part, to go into the arm end eye; 
and then at the top end, Fig. 6, a thread 
to take the round bush nut which holds 
the star. The straight part 
of the brass bush that goes in the eye does 
not fill the eye, but is enough smaller to 
admit placing a pasteboard and mica tube 
around the of the bush. The 
pasteboard tubes are made in the shop; 


star arm hub; 


the bush in 


outside 


the pasteboard being cut the right width 
to roll up to proper diameter, and held 
by strips of strong thin manila paper 
glued inside and out. This pasteboard 
sleeve is thoroughly coated with shellac, 
and is then, I think, also wrapped with 
sheets of mica in shellac. Mica can now 
be procured in almost any of the built-up 
forms needed in electrical work, made very 
accurately to size, as such mica structures 
must be to make exact fits between fin- 
metal The 
Halske shops buy mica prepared for their 


ished surfaces. Siemens 


use. 
As the armature core bolts carry the 
whole weight of the armature core, 


weighing many tons, it is essential that the 


bolts should be a tight fit in the brass 
bushes, and also that the brass bushes 


should be a tight fit in the star arm holes, 
the pasteboard and mica and shellac tube 


is therefore made of such thickness that 


CORE PLATE INSULATION 
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Fig. 8 


on the star arm end hub a mica pressboard 
and shellac washer is placed, and another 


: 
like 


» it goes under the large round spanner 
nut which is screwed on the projecting 
threaded under end of the brass bush, thus 


The 


insulated in the same manner in 


insulating the brass bush completely 


bolts are 


the bushes, and then all this work is tested 


Pp 


with an alternating current of from 20,000 
to 30,000 volts, and made good if need be. 
All this 
taking work, to insure successful resist- 
ance to the alternating current 
After all the core bolts are 


of requires very careful, pains- 
testing 
mentioned 
placed as shown in Fig. 6, the star is ready 
to begin to have the armature core laid up 
bolts. 
pasteboard and mica washers, thoroughly 
the 
the 
Next 


comes a ring of sheet-steel segments No. 


on the The first thing is to slip 


with shellac, ot course, On 


The s¢ 


tops 


Ce rate d 


bolts. go down and rest on 


oval of the brass bushes 


23 Birmingham gage in thickness. 


hese armature core segments are cut 
in a large Bliss press, as well shown in 
Fig. 7; the sheet steel segments and paper 
segments are cut in the same dies and 
same press. Fig. 7 was taken when the 
paper-cutting was in progress. The stock 
is a light-colored thin manila paper; I 
believe about six thickness are cut at 
once; and as fast as the paper segments 
are cut they are hung up on pins in the 


horse which supports the stock table of 


the press, as clearly shown in Fig. 7, so 
as to avoid any folding or creasing of the 
paper segments which would be likely to 
occur if they were simply caught in a box 
through the of 
These quite 
are ground to shape ona 


de- 


roe sm, 


as they came female die 
the 


large, and they 


cutting press dies are 


original fixture 


Halske 


very interesting and 


signed in the Siemen tool 
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which w ve described later. These dies 
have to be very accurate in their dimen- 
sions, a both paper and steel segments 
are required to fill the circle exactly, and 
at the same time they must fit the armature 


bolts; if the paper and iron segments did 
bolts on which they 


they would al 


not fit the are sup- 


be liable to 


Ways 
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displacement, which could not be toler- 
ated. 

Fig. 8 shows the process of laying up 
the armature core. First, two full circles 
of the steel segments are laid on top of the 
washers which rest on the oval hub ends; 
then a circle of the paper segments is laid 
on, and then two more circles of steel 
segments, and so on until the armature 
ring has the required depth. Fig. 8 shows 
a comparatively small armature ring in 
process of laying up. No large one was, 


at the time this step was photographed, in 
the proper stage of construction to furnish 
Fig. 9 shows a complete 
There 


the picture. 
armature core laid up on the bolts. 





Fig. 9. 


is a difference in one step of this laying up, 
as practiced on the large and small cores. 
In the large cores, the paper segments are 
of such length as to just butt against each 
other to fill the circle. In the smaller 
core they overlap about half an inch close 
totheend bolt,andthe courses of paper are 
reversed so as to make this lap fall first on 
one side of the bolt and then on the other. 
By this means the thickness of paper is 
increased on each side of the bolt; the 
same end is gained in the case of the 
larger rings by laying a slip of paper 
longer than the width of the ring on each 
side of each armature bolt as the build- 
ing-up progresses. The object is to af- 
ford an increased thickness against which 
to screw up the bolt nut when the ring is 
completed. If the paper was kept of even 
thickness all over, screwing down hard 
on the bolt nuts would compress the loose 
structure so that the ring would belly out 
between the bolts. The projecting ends 
of these slips of paper are clearly shown 
in Fig. 9. To aid in keeping this ring, 
built up as it is of a vast 
thin layers of iron and paper, in shape 
when the bolts are drawn up tight, there 
are two holes punched between the star 
bolt holes, to take small bolts; and after 
the ring is all laid up, 34-inch bolts are 
passed through clamping segments that 
nearly fill between the star bolts on the 
top and bottom of the armature. These 


number of 
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3g-inch temporary clamp bolts are screwed 
up tight before the big bolts have their 
nuts tightened down. The small bolts 
and clamp segments hold all fast and flat 
while the big nuts are turned down hard; 
then the small bolts are released and taken 
out, thus releasing theintermediate clamps. 
By this method of thickening the paper 
on each side of the permanent bolts, and 
clamping the exposed parts of the built- 
up ring before tightening up on the big 
bolts, the core is made to come all flat at 
last, as shown in Fig. 9, which represents 
the concluding operation of laying up the 
armature ring. 


H. L. A. 





CORE ASSEMBLED. 
LETTERS FROM PRACTICAL MEN. 
Rolling Tracings. 


Editor American Machinist: 

Replying to Mr. Chase’s communication 
in your issue of February 27th, I must 
acknowledge that I did use “considerable 
space” in my reply to his original crit- 
icism of the tube system of filing tracings. 
Occupation of “considerable space” seems 
to be a failing of mine, and of the tube 
system also, according to our friend, ;Mr. 
Chase. Again, I must plead guilty to 
having made use of a “bit of pleasantry,”’ 
myself, in the same communication, and 
trust that it was generally so understood. 

I wish to state at the outset that it is 
only natural that Mr. Chase, and others 
(including Mr. Tecumseh Smith), should 
object to rolled tracings. In fact, I have 
repeatedly protested against such heresy, 
and no doubt should have joined heartily 
with them in advocating anything but the 
tubes if I had never made a thorough trial 
of them. 

Economy of space was not taken into 
consideration when deciding to adopt the 
tubes, as we have ample room to store 
about 556,000 tracings in the two vaults 
available for that purpose; but I am con- 
vinced that economy of space is the “tail 
that goes with the hide” of this system, 
for I am now storing in 130 cubic feet 
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what formerly required 1,220 with “plain 
everyday affairs,” namely, cases or cabi- 
nets of drawers, including, of course, the 
dirt and dust incidental to their use. In 
order to make an intelligent comparison, 
however, with other systems, and as this 
question has resolved itself into one of 
“show-down,” in which Mr. Chase has 
the “call,” I submit the following figures, 
namely: In the 74 square feet of wall space 
now occupied by the tubes and their cases 
in our vault, I have a comfortable storage 
capacity of 46,400 tracings, and should the 
ultimate working capacity of each tube be 
utilized, 54,260 could be stored. Taking 
the former number as a fair basis, the 
storage capacity of each square foot is 
628.38 tracings, including cases and space 
not utilized. 

Should Mr. Chase show a greater ca- 
pacity with his system, I shall have to cede 
a point that to us is of small consequence, 
and get even by extending a cordial invi- 
tation to him to bring that bicycle of his 
and take a trip with me about Chicago, 
where the land is not “rolling,” but “flat.” 

C. L. CARMAN. 
Chicago, Ill. 


A Mechanical Feat. 


Editor American Machinist: 

“An expert tool juggler in one of the 
great English needle factories, in a recent 
test of skill, performed one of the most 
delicate feats imaginable. He took a 
common sewing needle of medium size, 
length 154 inches, and drilled a hole 
through its entire length from eye to 
point, the opening being just large enough 
to permit the passage of a very fine hair.” 

If there is any basis of fact at all for 
the above paragraph, it is, as a whole, 
an achievement rather of pen jugglery 


than of tool jugglery, or, perhaps, 
rather of the two combined. No 


man ever did the feat as described. I 
once attended a dinner where upon the 
table there was placed, among other 
things, a very large and handsome pine- 
apple, standing upright and alone in its 
glory. At the proper time in the prog- 
ress of the ceremonial, one of the func- 
tionaries took hold of the top of the pine- 
apple to lift it up, as everyone thought, 
but instead of that there was a parting 
near the base, and only a thin shell was 
removed, when the entire inside was dis- 
closed neatly sliced and awaiting distri- 
bution. Much wonder and admiration 
was expressed for the skill and ingenuity 
displayed in the manipulation of a pine- 
apple in such a way. If it had been what 
it seemed, it would have called for skill 
and patience more boundless and inex- 
haustible than that of the Chinese “tool 
juggler” who patiently cuts out the ivory 
spheres one inside the other, and I am not 
sure but that it would have equalled the 
skill of the needle driller. 

In the case of the pineapple the explana- 
tion was simple enough. One pineapple 
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was used for the sake of its perfect shell, 
and another pineapple was sliced for the 
inside. Of course, the bright readers of 
the “American Machinist” will jump at 
once at the suggestion and apply it to our 
needle case. The 
two needles—one for the hole and one for 
the outside of the needle. Now, I never 
invited anyone to jump as far as that. I 
do think, however, that if any such needle 
was ever exhibited, the hole was drilled 
first in a rod of some appreciable size, 
and that the outside of the needle was 


man, of course, used 


afterwards ground down to shape. With 
the multiplying calipers that “Easy Way”’ 
Says are in such universal use, there 


should be no trouble about the latter part 
of the job. 
TECUMSEH SWIFT. 


Stuffing Boxes—Foote’s Constant for 
Diameters. 


Editor American Machinist: 

The question of how deep a stuffing box 
ought to be made has often occurred to 
me, and I have never had it satisfactorily 
answered. Unwin says about the diam- 
eter of the rod, and Marks, who treats 
every detail of the steam engine, don’t 
mention anything of the kind. 

Last summer, in changing some hy- 
draulic (12-inch from 
leather to soft packing, I made the boxes 
2 inches deep and the gland 1 inch long, 
and so far they have answered as well or 
better than deeper boxes have. 
very limited experience, I should say that 
a shallow box has the advantage of cost- 
ing less to fill it at the start, less wear and 
friction on the rod, and the old packing is 


cranes plungers) 


From my 


more easily removed, when removal be- 
comes necessary, than from deep ones. 
I shall use these depth dimensions for all 
boxes over 3 inches diameter, till some 
faults are developed. On smaller rods, 
metallic packing appears to be taking the 
lead. 


You will find Foote’s constant in ‘Use- 
ful Information Men, Me 
You quoted a 


for Business 

chanics and Engineers.” 

belting formula from this little work in 

“American Machinist” several years ago, 
in answer to a question. 

J. H. 

[Our readers would, doubtless, be glad 


DUNBAR. 


to receive the views of correspondents as 
to the depths of stuffing boxes for different 
and for different 
Deep stuffing boxes are most generally 
commended.—Ed. ] 


sizes lines of service. 


The Thoroughfare Steam Jacket. 


Editor American Machinist: 

Iam right glad to make the acquaintance 
of Mr. Booth, and to shake hands with 
him across the Atlantic. I have always 
read with especial interest his letters in 
the “American Machinist,” and not long 
ago expressed to Mr. Miller my wonder, 
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in which he joined, at the wide range of 
subjects which these embraced, with all 
which topics they showed equal familiar- 
ity, giving a large fund of information, 
and 
The subjects about which we might differ 


presenting well-considered views. 
would, if any, be few, and I do not believe 
the steam jacket would be one of them. 
Mr. Booth has asked me to explain why 
I make the statement that “the so-called 
jackets, through which the steam passes 
on its way to the cylinder, are not jackets 
at all.” 


do, and I hope I may be able to do it in 


This it will afford me pleasure to 


such a manner that Mr. Booth and all who 
may read the explanation shall be satis- 
fied with it. The 
rather dogmatic in 


statement is, I admit, 


form, perhaps un 
necessarily so, and to some may on this 
account seem offensive. To such I beg to 
tender my apology for any apparent rude- 
ness, but it expressed in fewest words 
exactly what I meant to say and am now 
ready to prove. 

But, first, I want to speak of the satis 


Mr. Booth’'s 
remarks on the effect of air in the jacket, 


faction with which I read 


impairing and even ruining its efficiency, 
This subject was not mentioned in my 
the Machinist,” 


article in **American 


because 


that was a one-idea article, di 
rected to an entirely different point. My 
view of the subject is, however, on rec- 


ord, as follows, on page 147 of the last 
volume of the “Transactions of the Ameri 
can Society of Mechanical Engineers:” 
“T have long been impressed with the con- 
the 


jacket must be seriously impaired by the 


viction that the efficiency of steam 
accumulation of air, which is abandoned 
by the steam as it is condensed, and which 
there is commonly no way to get rid of.’ 

This is a point which cannot be too 
strongly emphasized. Air would quickly, 
as everyone knows, ruin a vacuum if it 
were not continuously pumped out of the 
condenser. In this country, steam radia 
tors are extensively used for heating build 
ings in cold weather. These are very soon 
filled with air, and become cold unless the 
This, 


readily be done, by means of an escape 


air be got rid of it is found, can 
valve located at the point farthest from the 
the steam \ 
lished directly, and by the time the escape 
the has all 
air remains to be dis 


entry of current is estab 


valve is reached steam been 
condensed and only 


Mr 


tions on this subject refer, of course, to a 


charged. Booth’s excellent observa 


proper jacket—one that does not commu 
nicate with the cylinder 

How far the air may be drawn off from 
such a jacket, as it is from the radiators, 
j located at 
most remote from the entrance of the 


1 


by a valve a point or points 


steam, is uncertain. To a large extent, 
the current may be expected to take the 
most direct course, permitting air to accu- 
mulate in some parts of the chamber. In 
a design for a vertical tandem compound 


engine, shown and described by me in the 


paper already referred to, and which en- 
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gine is now being constructed in a tandem 
triple-expansion form, I have provided a 
current through the cylinder heads and 
through every part of the jackets, into a 


reheater in which the air is finally sep- 


arated and discharged. I rely on this cur- 


rent for carrying with it all the air, on 


account of its sweeping nature and its 


downward direction. The cylinder heads, 
by the way, I regard as forming the most 
useful part of the jacket. 

that of all 


a current ol 


I cheerfully admit, means 


for ireeing a jacket from air, 


steam sweeping through on its way to 
the cylinder must be the most completely 
Phe 


will agree, 


effective jacket, however, as every- 


one is not made for the purpose 


of being kept free of air. Its office is to 


reduce to a minimum, and if possible to 


prevent altogether, the condensation of 
the steam as it enters the cylinder. We 
seek to get rid of air only because it inter 
feres with the performance of this func 
tion 

Any argument on this subject must as- 
sume the steam to arrive at the cylinder 
entirely dry. It is obviously absurd to 


expect the jacket to prevent, or even to 


materially, initial cylinder con 


diminish 


when the steam brings water 


with it to chill the internal surfaces by its 


This 


chill extends to the jacket, causing the 


densation, 


evaporation during the exhaust 
steam in it to be condensed to no purpose. 
In cases of wet steam, the plan of Hick, 
Hargreaves & Co., described by Mr. Booth, 
of diverting the jacket from its legitimate 
use to serve as a very 
The the 


cylinder is made to answer some purpose, 


separator, seems a 


one chamber inclosing 


good 


instead of being quite useless—only it 
should be called by its right name. The 
fact that boilers do commonly deliver 
more or less water with the steam does 


not affect the 


que stion 


requisite 


Dry steam is the 
fundamental for economy, and, 
moreover, it can always be had. It must 
be assumed in any discussion of the action 
of the jacket 

In every steam engine, superheating be 


ing left out of account, at each stroke of 


the piston water must appear somewhere. 
Work is done An 


of units of heat 


equivalent number 


disappear These are 
\ portion of it has 


ization At the 


supplied by the steam 


lost its heat of end 


vapor! 


of each stroke the water thus formed is 
either in the cylinder or in the jacket 
most commonly, partly in each. That in 


the jacket is under the boiler pressure and 
has the boiler temperature, and can be re- 
boiler to heat of 


That in the cylin- 


turned to the have its 
vaporization restored 
der is thrown away with the exhaust, and 
the This 
vaporization restored, 
All the internal 
surfaces of cylinder, heads, 
chilled to the extent 


this is not worst of it water 
also has its heat of 
and the cylinder does it 
piston, pass 
ages and valves are 
necessary to effect the re evaporation of 
At the mo- 


ion these surfaces 


this water during the exhaust 
ment of the next admiss 
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are dry and cold. The first work of the en- 
tering steam is to heat them up again, for 
they must have the full boiler temperature, 
or the pressure cannot be in the cylinder. 
This the steam does by condensing in a 
dew all over them, and now at the end of 
the stroke there is twice as much water in 
the cylinder to be evaporated. The sole 
function of the jacket is to prevent this 
cylinder condensation, which must follow 
the evaporation during the exhaust. 

Now, the so-called jackets, through 
which the steam passes on its way to the 
cylinder, perform another function besides 
freeing themselves of air; they condense 
a portion of the entering steam, and sweep 
that along into the cylinder, to be evapor- 
ated precisely as if it had come from the 
boiler, thus defeating entirely the object 
of the jacket. This form of jacket was, 
so far as I know, first used in this country 
by Mr. Corliss, after he introduced his 
vertical boiler, which superheats the steam 
considerably. Copying him, some makers 
of his engines, as well as others, now use 
this construction — without employing 
superheated steam! 

CHAS. T. PORTER. 
New York. 


Shear on Dies. 


Editor American Machinist: 

In your issue of February 13th I noticed 
an article by J. L. Lucas, with sketch 
accompanying, and in conversation with a 
shopmate was told by him that the ex- 
pression which Mr. Lucas used about 
the shear on the punches was wrong. I 
claim when there is a gang of punches of 
various lengths that it becomes a shearing 
punch. My friend claims it is not, taking 
the fact that each individual punch is flat 
on the end, and consequently it becomes 
a plain blanking punch. I agree with him 
that each punch is a plain blanking punch, 
but say again that all the punches to- 
gether makes it a shearing gang punch. 
We have decided to abide by your decis- 
ion. 

P. S.—Mr. Lucas’ idea of keeping his 
die from cracking by taking as much 
stock as he could from the outside of the 
die, I have found right for quite some time 
before reading his article. 

HARRY W. STONE. 

Brooklyn, N. Y. 

[We cannot undertake to decide this 
question. While we do not think the 
punch described is, strictly speaking, a 
shearing punch, yet it answers the same 
purpose to a degree, and possesses some 
of the same attributes.—Ed. ] 


No Third Triangle. 


Editor American Machinist: 

I have seen in the “American Machin- 
ist,’ several communications in regard to 
a third triangle for the draftsman’s kit, 
and have failed to see but one which, ac- 
cording to my ideas and experience, has 
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struck the right combination, and that is 
an article by Mr. C. K. Jackson in the issue 
of February 27th, who has doubtless used 
the Brown & Sharpe protractor and knows 
its usefulness; for, as he says, it will give 
any angle from 0° to go°, and with the 
vernier, angles to the fraction of 5 min- 
utes can be easily laid out. There are also 
useful tables accompanying the instru- 
ment, designed to facilitate its use in the 
laying-out of “tapers per foot” and divid- 
ing circles. I would also suggest to those 
who want something better and more con- 
venient than the ordinary T-square, to 
try the one made by Starrett, of Athol, 
Mass., who furnishes a neat metal edge 
ground true, for the drawing board, and 
when used in connection with the auto- 
matic clasping device on the head of T- 
square, you “know where you are at ” and 
the drawing-board can be elevated to any 
angle, and the T-square stays where it is 
put until you are ready to move it. I have 
found this combination of T-square with 
the Brown & Sharpe protractor to be the 
best thing out, especially on small work, 
and see no reason why it should not work 
equally as well on larger boards, and can 
recommend it to all fellow draftsmen as 
a sure cure for “that tired feeling’ caused 
by doing work the old way. 

L. V. FOSTER. 
Waltham, Mass. 


Foote’s Constant Again. 


Editor American Machinst: 

I note in your issue of February 27th, 
that you have named the constant .31831 
after Mr. G. B. Foote. 1 judge that he de- 
sires fame for only that which is original. 
I find, on looking over some mechanical 
works in my library, this constant .31831 
for reducing circumferences to diameters, 
two books giving which I will name: 

Fourth edition Templeton’s “Engineer’s 
Commonplace Book,” page 77, published 
1865. 

Molesworth’s “Pocketbook of Engin- 
eering Formulae,” 21st edition, page 633, 
published 1883. 

The bringing to light of some of these 
useful and sometimes forgotten numbers 
is very creditable, because it is only by 
such means that the young ones learn to 
begin to reason for themselves. There 
are short roads to the solution of many 
mechanical problems, and it pays to get 
as many of them as you can. In practice 
I may say that in Molesworth (although 
it is English) are found many short cuts, 
and it is a pocketbook which will com- 
mand the respect of all mechanical en- 
gineers. 

W. B. YATES. 
Chicago, IIl. 


Breaking off a Piece. 





Editor American Machinist: 
I don’t know that I ever tried to break 
a piece of iron on the anvil in my life, 
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and I am quite sure I never took particular 
notice how the smith did it; still I am 
going to risk an answer to Tecumseh 
Swift’s query in your issue of the 5th inst. 
I think the point of intended fracture 
should be put squarely to the corner of 
the anvil, or a little beyond it, as shown 
in his first cut; because if the corner of 
the anvil comes between the point of ap- 
plication of the sledge (power) and the 
point of fracture (resistance), then the 
piece to be broken off becomes a lever, 
and the effect of the blow is surely di- 
minished. It is quite evident that the 
fulcrum (corner of anvil) might be so near 
the power (sledge) that the blow would 
have but little if any breaking effect. On 
the other hand, however, if the iron is 
placed as in his second cut, the effect of 
the blow would throw the unbroken end 
of iron up, and this might have the effect 
of opening the break cleaner and 
straighter than in the former case, even if 
the effective force of the blow was some- 
what diminished by the leverage shown. 
However, I await with interest some more 
lucid explanation. 
FRANK E. WILDER. 

Salem, Mass. 

Another Triangle. 
Editor American Machinist: 

I have been interested in the articles 
written on the usefulness of different tri- 
angles. I have found very often that a 
triangle of 36°—72°—72° would be very 
useful and save a great deal of time, es- 
pecially in laying out gear and rope drum 
arms into tenths or fifths. 

ALFRED DUNN. 


Brown & Sharpe’s Protractor. 


Editor American Machinist: 

I fully agree with your correspondent 
that the Brown & Sharpe protractor is the 
panacea for all our ills, as far as the use of 
a third triangle is concerned, and as soon 
as my friends do their duty and take up a 
collection for my benefit I shall certainly 
own one. 

FRANK E. WILDER. 

Salem, Mass. 


In the voting contest between the var- 
ious technical and trade schools for the 
prize of the silver-plated lathe exhibited 
by the Davis & Egan Machine Tool Co. at 
Chicago, Cornell University was success- 
ful, having a vote of 95,818. The school 
having the next lower number was the 
Jewish Manual-Training School of Cleve- 
land, with 85,000; and the next lower, the 
Cincinnati Technical School, with 68,060 
votes. The total number of votes cast in 
this test was over 1,000,000, and Mr. Chas. 
Davis may congratulate himself on having 
worked one of the most successful adver- 
tising schemes ever connected with the 
machinery business. 
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The Iron Industry of Russia and the 
Increase of Imports. 





In the United States Consular Reports 
for February we find a translation from 
an Austrian publication, containing some 
interesting and valuable information con- 
cerning the iron industries in Russia. 
The paper speaks of the natural advan- 
tages of Russia for iron production, and 
of the backwardness of their development, 
predicting a rapid advance in the near 
future. It then proceeds to give an ac- 
count of the present state of manufactures 
in the empire, pointing out Austrian op- 
portunities, and suggesting to us the 
query why they may not also be Ameri- 
can opportunities: 

“The total production in 1894 of cast 
iron in Russia amounted to 130,898 tons, 
which is quite inadequate to the demand. 
This deficiency of cast iron has been, 
until very lately, a constant impediment 
to the development of the metallic trades, 
which can only be redressed by the im- 
portation of foreign goods. 

“In the production of assorted iron, and 
bar iron, also, the mining industry has 
not met the requirements, and in the case 
of these articles there is a great demand, 
with a rise of prices. The demand for 
bar iron, which is used in large quantities 
for shipbuilding in the Volga district is 
very great, and can be met only with great 
difficulty by the home industry. 

“On account of this state of affairs, 
the overcrowding with orders of the 
western and southern mines, and the 
comparatively small results of the Ural 
industry, the home manufacturers are ex- 
posed to great difficulties in procuring a 
sufficient supply of the necessary raw 
material. Accordingly, at a meeting of 
the leading representatives of the Russian 
machine makers, which was held this 
year at the Department for Trade and 
Manufacture, special emphasis was laid 
upon the facts that the Russian iron 
founders will only sell their raw material 
at very high prices, that they only accept 
orders for cash in advance, and that the 
material supplied by them rarely meets 
the requirements of the machine manu- 
facturers, either in quality or in kind, 
especially in the case of manufacturers of 
agricultural machines. ‘Notwithstanding 
the high duty on cast iron, wrought iron, 
and steel, import from abroad is proved 
to be more profitable. The Russian 
producer, who is favored by a protective 
duty of 75 copecks (25 cents) per pood 
(36 pounds), on finished goods, has to 
pay twice as much for raw material as the 
foreign manufacturer, which makes it im- 
possible for him to compete with foreign 
producers. 

“The importation of foreign iron, 
especially from Prussian Silesia, has fre- 
quently had a regulating influence, since 
the commercial treaty between Russia 
and Germany, upon the constant tendency 
of prices to rise on the Russian iron 
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market on account of the small inland 
competition. This influence of German 
iron made itself felt first on the markets 
of the south, west, and southwest, but 
extended itself afterwards, in consequence 
of the extraordinary cheapness of the 
goods, into the very heart of the empire. 
At the same time the German manufac- 
turers, by carefully observing Russian 
customs and adapting their assortments 
to the Russian requirements, have been 
enabled to introduce their goods into 
the widest circles. Favorable conditions 
for the importation of foreign iron and 
iron goods continue to exist. The Ger- 
man foundries are fully employed, and, 
in consequence of the active Russian de- 
mand (especially for iron plates of all 
kinds), are unable to execute all their 
orders, and therefore constantly require 
longer periods of time to carry them out. 
This would be a very favorable opportu- 
nity for the Austrian iron founders to 
extend their sales in Russia and to supply 
at least a part of the demand of that 
country, which still shows a tendency to 
rise and will probably continue to do so 
for a considerable time. By sending repre- 
sentatives as early as possible, by observ- 
ing most carefully Russian usages, and 
especially by charging low prices, Aus- 
trian manufacturers will be able to in- 
crease considerably their business con- 
nections with Russia and bring about 
permanent relations. Activity and small 
profits have always led to success. It 
will be also desirable—of course, with due 
caution—to effect credit sales on the most 
favorable terms This is of 
special importance in the case of agricul- 
tural machines. By this the 
foreign product will be placed in as favor- 
able a position as the Russian, which, as 
is well known, can be pledged at the 
State bank. 

“It may be mentioned here that the 
semstwos (local boards), when purchasing 
foreign scythes and plows, have adopted 
a system which seems calculated to abolish 
(where the supply of Austrian scythes is 
concerned) the customary and often un- 
advisable Russian commission trade. For 
this purpose, the semstwos have estab- 
lished their own stores in Wjatka, Perm, 
Ufa, Kostroma, Samara, and Nijni-Nov- 
gorod, in order to provide the peasants 
with cheap agricultural implements. For- 
merly, the peasants bought scythes from 
the Russian agents at 1.25 roubles (14 
cents); plows at 33 roubles ($14.56); now 
the semstwos supply the scythes at 55 
copecks (19 cents), and the plows at 23 
rubles ($8.12), including carriage. It is a 
well-known fact that these goods, which 
are supplied so much more cheaply, are 
imported by a German firm. Considering 
that in this way foreign products must be- 
come more popular and be more widely 
diffused, it is advisable to pay greater at- 
tention to this matter, and Austrian manu- 
facturers will find it worth their while to 
occupy themselves with the question, and 


possible. 


means 
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to enter into similar relations with the 
semstwos. 
“Notwithstanding the undeniable in- 


crease in the production of cast iron, the 
Russian manufacturers are still forced, on 
account of the high prices in their own 
country, to obtain a great part of their 
raw material from abroad. It will be in- 
teresting, therefore, to conclude our re- 
marks by making more. generally known 
the details lately published on the subject 
of the import of German machines into 
Russia in the first half of 1895, from which 
it appears that this import has more than 
doubled since 1893. This import shows a 
very satisfactory advance for the first half 
of 1895. 
eight most important articles with those 


On comparing the amount of the 


of the two previous years, we have the fol- 
lowing result in double centners (220.46 
pounds): 


KINDS 1505 1504 1593 


IRON AND IRONWARI 
Corner and angle iron 1 ) 
Rod iron aaa 438.4 4 197,901 
Plates and sheets I 7 
Coarse iron goods 6,943 49.442 47 


Total 542, I 42,7 


MACHINES 


Locomotive engines and 


railway locomotives rf I ? I, 
Machines 
Cast iron 112,881 7 I »2 
Wrought iron : 13.149 1 4 ),Q2e 
Sewing ° . 6.54 4.595 2.975 
- 
Total 138,092 1,018 64,636 


“This result is the more remarkable, as, 
in the first half of 1893, prohibitive duties 
on German commodities did not exist in 
Russia. These figures, therefore, show 
very plainly the 
which has been made in the import of Ger- 
man iron since the time which preceded 


considerable advance 


the tariff war. 

“From the subjoined figures will be seen 
the proportion of German goods supplied 
to Russia to the total export of Germany: 


Per Cent. 
Corner and angle iron.......essceee 17.7 
ee MS ascecccsddaseder st dxanske 30.6 
re 35. 
Coaree 1908 MOONS. 6cccccccvccesccee 12.6 
Locomotive engines and railway 
PIED bcs kawdseeseniuesees » E72 
Machines: 
ee ee re 25.4 
Wy COE BOE. 5 an 06.40.00 0s ceinievne 18. 
DOME Guddecdcnncdedcunneeunees 15.7 


“These details have been given in or- 
der to show that in this branch of trade 
there is an opportunity of exporting in 
large quantities to Russia, if the right 
measures are taken. It must certainly be 
admitted that the Germans being our com- 
petitors, our difficulties are greater, but it 
would be worth while making the attempt 
to profit by the present favorable position 
in Russia.” 


A pencil signature of nine letters weighs 
Try it. 


00 ot an ounce, 


1 
155 
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An English Experience. 





We print elsewhere in this issue a paper 
by an English manufacturer, Mr. R. A. 
Hadfield, of Sheffield, England. As a 
record of experience by a man who has 
evidently applied his reasoning faculties 
to the solution of questions that some- 
times arise between employers and em- 
ployés, it is interesting and suggestive. 

As our readers know, we do not and 
cannot devote much space to the discus- 
sion of such matters, since our readers 
expect us to treat, mainly, technical af- 
fairs; but this paper of Mr. Hadfield’s is 
so precisely in line with our position re- 
garding the importance of a free use of the 
reasoning faculties by both sides, and in 
its suggestions regarding the value of fre- 
quent and candid conferences relating to 
possible questions of divergence, that we 
make room for it. 

It is, of course, true that in England 
conditions are somewhat different from 
our own; but “sweet reasonableness” is 
yaluable in every country, and will enable 
us to avoid much trouble. 


The Proper Method of Projection. 


We publish elsewhere in this issue a 
communication from the chairman of a 
committee appointed to ascertain the 
prevalent practice in drawing projections. 

This committee evidently done 
its work very thoroughly, and the tabu- 
lated results given show not only that the 
machine shops of the country are practi- 
cally unanimous for the Third Angle 
Method, but that the schools are also very 
nearly so. 

In connection with what appeared in 
our columns last year on this subject of 
the “Proper Method of Projection,” Mr. 
Rouillion’s communication will be espe- 
cially interesting, and may be said to 
prove that the First Angle Method is 
doomed soon to go into a condition of 
desuetude.”’ 


has 


“innocuous 


The Offensive and the Defensive — 
Adoption of Improvements. 


The word “offensive,” as used above, is 
not meant offensively, and perhaps the 
word “aggressive” would be better, ex- 
cept that we wish to use the word that is 
most associated with war and striving, for 
this it is that most benefits and advances 
mankind. Beneficence is not, much of it, 
accomplished by benevolence. Well- 
wishing, weak as all wishing is, is gen- 
erally too self-satisfied to be strongly im- 
pelled to accomplishment. 

We hear often of inventions or improve- 
ments that are devised to “fill long-felt 
wants” or “to satisfy existing demands.” 
It is well known that there is seldom a 
want in the case, and certainly no demand. 
The majority of men would let things go 
as they are. One class may be rather 
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glad that things are no worse, and another 
class may regret that they are no better, 
but neither way of viewing the case is apt 
to change it much. 

But it happens that upon most of us is 
laid the burden of toil. By the sweat of 
our brows we get our bread, and in both 
the bread and the getting of it there is 
life and growth. We are driven by busi- 
ness strife to help ourselves and to help 
each other. It is to aid us in our strife 
that improvements are welcomed, though 
they can seldom be said to be sought for. 
These improvements of means or methods 
are adopted almost solely for the reason 
that they give the user some advantage 
over his competitors, either in the quan- 
tity or the quality of his product. The 
ultimate result accomplished is the benefit 
of the customer, who gets what he wants 
better and cheaper continually, although 
it is only for himself that the worker is 
consciously striving. In any event, the 
customer or consumer, or the general 
public, are always and permanently bene- 
fited, and they are the only ones that are 
sure of it. There can be no retrogression 
in productive results. 

The benefit to the producer seems to 
depend entirely upon the priority of ap- 
propriation of the improvements. The 
first to adopt a better tool or a better way 
of doing anything is for the time equipped 
with a better weapon; and if the fight has 
been waged on even terms before, he then 
is at an advantage, and is for the time a 
gainer, and it is chiefly only the gain thus 
secured that he can count upon as all his 
own. The losing side also must eventu- 
ally adopt the improved weapon; and its 
adoption then means no advantage gained, 
but only an evening-up of forces, while 
what has been lost in the meantime is 
irretrievable. 

There are three parties, then, to every 
invention or improvement, saying noth- 
ing of what the inventor may be fortunate 
enough to reap for himself. The compe- 
titions of business keep the profits down, 
so that mankind, as a whole, is surest of all 
of eventual benefit. The aiert and aggres- 
sive appropriator and user of the inven- 
tion gets his gain from its use for a time, 
and the slower and more “conservative” 
fighter is continually the same 
weapons to cover and mitigate a con- 
tinual defeat. Eternal vigilance is the 
price of all success and safety. 


using 


About Rotary Engines. 


A correspondent writes us asking a 
number of questions about rotary engines. 
He seems to want to know all about them. 
Although he gives no hint of it, we sus- 
pect that he has invented an engine of this 
type and is thinking of springing it upon 
the world. As many others of our readers 
are interested in the topics aimed at by the 
questions, we will venture to consider 
them, and if our answers are not satisfac- 
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tory we will be glad to receive others 
more correct. 

“As there have been a great many pat- 
ents issued on rotary steam engines, why 
are they not in more general use?” Pat- 
enting a thing and getting it in use unfor- 
tunately have little or no connection. 
There are few, if any, patents on clothes 
pins, and yet they are in universal use. 
There is no patent on the common slide 
valve engine, yet it is also used every- 
where. There is absolutely no merit or 
value in novelty alone, even if vouched for 
by United States letters patent. 

“I believe they work successfully on 
steam fire engines, why are they not used 
for other purposes?” They are also used, 
we believe, to drive centrifugal pumps for 
wrecking purposes. They have the merit 
of being usually very small and light in 
proportion to the power developed, and 
for short occasional service their disad- 
vantages do not fully assert themselves 

“What is the greatest objection, if any, 
to the rotary engine?” We do not know 
that there is one greatest objection; there 
are several of them and they may be of 
equal magnitude, or they may vary in rela- 
tive size with different types of engines. 
The friction of the engine is usually ex- 
cessive; the packing or adjustment be- 
tween the moving parts and the shell, or 
between the moving parts themselves, is 
unsatisfactory, and the wear is necessar- 
ily rapid; the leakage or blowing through 
is continuous, and usually large in 
amount, and the engines do not usually 
or satisfactorily use steam expansively. 

“What features would have to be over- 
come to get the same results as from the 
reciprocating engine?” Probably the di- 
rect rotative feature. 

“Are there any concerns manufacturing 
this type of engine at present?” If there 
are we do not see their advertisements, 
consequently they do not wish to be 
known and it would be improper to dis- 
turb them. 

“Is there any demand for a practical 
working rotary engine?” We do not 
know of any such demand. There was no 
demand for the Continent of America be- 
fore Columbus; there was no demand for 
the telephone, or for the X-ray photo- 
graph. 

“Is there any information relating to 
rotary engines in any of your former pub- 
lications, and where can they be pro- 
cured?” We have described various en- 
gines of this type at different times, the 
copies containing this information are not 
now procurable; the only way to keep up 
with the procession is to see each issue 
as it appears. 

“Where can I procure a medium-priced 
book or books on rotary as well as recip- 
rocating expansion engines?” There are 
innumerable books on the steam engine 
of all sizes and prices, so that we cannot 
well recommend any single book. Con- 
which may be 


sult publishers’ catalogues, 
had for the asking. 
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some conflict of 
constitutes the 
smallest size of catalog. We 
have believed that it was 41% x 6 inches— 
the 6x9Q-inch size folded once, and this 
would make it consistent with the other 
sizes. We find, that the 
recognized authority that has adopted a 
standard for this is the Master Car Build- 
ers’ Association, which, in 1894, adopted 
Qx 12 6x9 and 3%x6 
inches as the standard sizes. We do not 
believe that the 3% x 6-inch size is either 


There seems to be 
opinion regarding what 


standard 
only 


however, 


inches, inches 


right or consistent with the others, but 
we have changed our statement under 
“New Catalogs” to conform to the facts 


as we find them. 


We printed last week a most inter- 
esting and timely article on “The Study 
of Iron and Steel by Micrographic Analy- 
sis,” by Prof. J. O. Arnold, of Sheffield, 
which gives the essential facts thus far 
demonstrated regarding causes of differ- 
ence in steel of identical chemical com- 
position. The paper is free from intrica- 
cies, and explains in simple language what 
has heretofore appeared incomprehensi- 
ble to all but the initiated. Professor 
Arnold points out that qualities of steels 
depend not necessarily upon chemical 
composition, but mainly upon structure, 
or arrangement of constituent particles. 
He dwells upon the effect of sulphur; and 
in a few words explains why it is such an 
injurious admixture, and how it produces 
such serious results. 


(ues Fstnene £0) 








Name and address of writer must 
accompany every question. 

Questions must pertain to our special- 
ties and must be of general interest. 

We cannot undertake to answer gues- 
tions by mail. 


(54) L. S. S., Winsted. Conn., asks: 
Is there a formula for getting the cutting 
depth of worm thread, where the pitch is 
given, without using a worm-thread gage? 
A.—The rule is to make the depth of the 
thread equal .636 of the pitch. For in- 
stance, if the worm has 5 threads per inch, 
then its pitch will be .2 of an inch, and 
this multiplied by .636 equals .1272, which 
is the depth of the thread according to 
this formula. 

(55) W. J. H., asks why both field coils 
and armature of a dynamo could not be 
rotated in opposite directions with im- 
proved results. A.—The chief reason for 
revolving the armature in preference to 
the fields, is the mechanical one that the 
armature is of less bulk and weight. If 
our correspondent will attempt to scheme 
out a machine in which both parts revolve 
about the same axis, we have no doubt 
that he will soon run across “snags’ 
enough to convince him that the plan is 
not a good one for mechanical reasons. 


(56) W. N., Laconia, N. H., asks: 
What is the average steam consumption 
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in pounds per indicated horse-power per 
hour for a twenty horse-power high-pres- 


sure engine, using steam at 100 pounds’ 
pressure and cutting off at one-quarter 
stroke, also at half stroke? A.—This is 
a very unsafe question for us to answer, 
A twenty horse power engine, or an en- 
gine developing twenty horse-power at 
one-quarter cut-off, would develop over 
thirty horse-power at the other cut-off. 
Without further particulars, we can only 
say that the steam (or water) consump- 
tion at one-quarter cut-off might be about 


30 pounds per horse-power per hour, and 
at half cut-off it would probably be 35 
pounds 


(57) W. J., 
In your 
give, in answer to 
following formula for 


through any pipe: 
Ii 2 of 
/ 3.6 
| + 
( | 7) 
seen this formula 


authority, with 
that 87 was 
co-efficient instead of 300, 

Please let me know which 
constant is correct. A.—The formula ap- 
peared in earlier editions of “Steam” with 
the constant 300, and we, with many 
others, fell into the trap. In later editions 
of “Steam” the constant has been changed 
to 87, which is correct. 

(58) P E., of Newton, N a 
to magnetize a permanent magnet, 
and what weight it should hold. A.— 
The best method of magnetizing is to 
pass a coil, through which a current is 
flowing, over the magnet from end to end. 
If you have no such coil, it may be done 
by rubbing on the poles of another mag- 
net, either permanent or electro, but better 
the latter. Begin with contact on one end 
of your bar, and draw its whole length 
over the pole, breaking contact at the op- 
posite end. Repeat this several times. 
The magnet cannot be given the strength 
which you expect. You should be satis- 
fied if it will hold its own weight. The 
holding power may be increased by reduc- 
ing the contact surfaces at the ends, which 
should be done before magnetizing, as 
shocks and jars tend to destroy the mag- 


Worcester, Mass., writes: 
November 15, 1894, you 
Question No. 534, the 
the flow of steam 


issue ol 


I have 
duced by 
single noticeable 
used for the 
as you give it. 


repro 
the 


recently 
excellent 
difference 


asks how 
steel 


netism. A good joint between the poles 
and keeper will also assist the holding 
power. 

(so) G. H. G., Marion, Ind., writes: 
Having never had occasion to use grind- 
ing machinery, but wishing now to use a 
grinding attachment on one of my lathes 


to do internal grinding (the attachment 
to be fastened to the tool post and the 
work to the face plate), I would like to 
know whether the work and the wheel 
should run in the same or opposite direc 
tions, and at about what speed the lathe 
should run \.—We should run the 


in opposite directions; 
a rule for approximate 
as can be given would 
to run it at about the speed 
you would run the same-sized work if you 
were turning it in the lathe. In a general 
way it may be said that work may usually 
be run somewhat faster than this, and you 
will find by experience the cases in which 
this may be appropriately done. One im 
portant consideration in doing such work 
in the lathe is, to either perfectly balance 
the spindle, or run the lathe slowly enough 
so that the lack of bala does not affect 
the accuracy of the work 


(60) P. H. R., N. Y. City, sends us the 
following sk« tch and Is this a double 


work and the wheel 
and about 
speeds of the 
be. probably, 


as good 
work 


nce 


asks 
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acting pump or a single-acting pump with 
a compensating cylinder? The upper part 
of the plunger at the left has one-half the 
sectional area of the lower parts. The 
upper chamber does not receive any water 
direct from the suction, but from the dis- 
charge of the lower cylinder. One person 
claims that the pump discharges at each 
stroke a volume equal to the displacement 
of the smaller plunger, and that it is there- 
fore a double-acting pump. Another 
person claims that the discharge all occurs 
on the down stroke, but that the pump 
has a compensating cylinder. A.—We do 
not think that any simple, single-adjective 
expression would exhaustively describe 
this pump, and we must decline to attempt 
to produce any such descriptive title. On 
the lines of our correspondent’s sugges- 
tion, we would say that the pump is a 
single-acting pump with a differential or 


























the delivery 


plunger in 
The pump is an interesting 
one, and, except tor the plunger packings, 
which there might be some trouble about 
keeping tight, is apparently also a good 


compensating 
chamber. 


one, being of cheap construction and 
simple and easy of operation. 


(61) W. S., Schaller, Ia., writes, 1. 
In your issue of January 30, 1895, Mr. 
Chas. T. Porter says that 5 cubic feet of 
saturated steam at 20 pounds pressure 
weigh nearly 10 per cent. more than I 
cubic foot at 100 pounds pressure, the ex- 
act figures being .255 and .233. Now, I 
cannot understand why the 5 cubic feet at 
20 pounds can weigh more than 1 cubic 
foot at 100 pounds, since both must con- 
tain the same amount of water. A.— 
It happens that Mr. Porter is correct, as 
he is quite in the habit of being. Steam 
does not conform to the theory of a per- 
fect gas, and, indeed, it cannot be brought 
under the conditions assumed for the ac- 
tion of a perfect gas. At constant tem- 
perature the weight per unit of volume 
should be directly as the pressure, but 
saturated steam at different pressures has 
also different temperatures, and, conse- 
quently, at the higher pressures the 
weight falls off somewhat. 2. What is the 
horse-power required to run an incandes- 
cent light of different candle-powers, and 
also of an arc light? A.—An incandes- 
cent lamp requires about 15 watts per 
candle, so that a sixteen-candle lamp 
should require 15 X 16240 watts, or 
240 
746 
quires about 3 watts per candle, so that a 
light of 200 candles would require 200 X 


= .32 horse-power. An arc lamp re- 


600 z 
3 = 600 watts or “lias .804 horse-power. 
70. 
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The nominal candle-powers of lamps, 
especially of arc lamps, vary widely from 
the actual candle-power. 3. What is the 
loss of effect due to the resistance of the 
conducting medium for various distances? 
A.—The following figures are given for 
the power wasted when the pressure at the 
entrance is 200 volts. 


Horse-power _Horse-power Horse-power 
Transmitted. Wasted, 1 Mile.| Wasted. 10 Miles. 


10 1.676 8.620 
50 8.38 43 10 
100 16.76 86.2 


For a pressure of 2,000 volts, the actual 
wastage is much less: 


Horse-power _Horse-power Horse-power 


Transmitted. Wasted, 1 Mile. Wasted, ro Miles. 
100 1.716 16.763 
500 8.58 83.815 
1000 17.16 167.63 
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Gear wheels, gear cutting. Grant; see page 27. 
Forming Lathes, Mer.Mach. Tool Co.,Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 


Engine castings % to 2 H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J. 


Aluminum and Brass Castings, Machinery, Name 
Plates. Twining Campbell, Paterson, N. J 


Marine Iron Works, Chicago, builders of steam 
yachts and marine machinery ; catalogs free. 


Mannocitin permanently prevents rust. Testi- 
monials explain. O. Goetze, 14 Whitehall st., N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt st.,N.Y. 


Key Seaters for any length of hub or width of 
keyway. New, handy machines. Mitts & Merrill. 
913 Tilden street, Saginaw, Mich. 


Duplex and special gear cutters. counterbores, 
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Patent Soliciting of High Class.—D. Walter 
Brown, Counsel in Patent Cases, 111 Broadway, 
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Recent Inventions in “Metal-Working 
Machines. 


The following figures represent three 
designs of wire or spoke swaging ma- 
chines, all having features in common, 
and all varying rather widely from the 
usual rotary type: 

Fig. 1 shows in plan a construction re- 
cently patented to Mr. A. H. Dean, of 
Worcester, Mass. In this construction 
the wire is held, rotated and drawn be- 
tween the swaging dies 7 and 43 by the 
chuck 26 on the splined shaft 29, which 
latter is intermittently rotated from the 
main shaft 3 by a ratchet and pawl driven 
by rod 18. The main shaft, besides driv- 
ing the movable die, carries a half nut 12 
on lever 11, pivoted at 10. Through arm 
40, this movable nut drives the box 4I1, 
carrying the chuck. Latch 36, when 
tripped by movable stud 34, releases the 
half nut and stops the swaging at any de- 
sired point. A spring guide 45 holds the 
wire in contact with the fixed die. The 
half nut is set to give slight travel before 
40 strikes 41, so as to swage the whole 
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circumference of the wire at the chuck 
end before the drawing begins. 

Figs. 2 and 3 show a similar machine, 
the invention of Mr. W. O. Bement, of 
Worcester, Mass., but with the following 
additional features: The movable die 10 
is driven by disk 8, having four or more 






























































Fig. 1. DEAN SWAGING MACHINE. 


cam points. The main shaft is carried by 
a slide 5, backed by a toggle 6, which is 
automatically flexed by rod 50. 

The friction wheels, 12, 13, rotate the 
chuck shaft in a manner readily under- 
stood, and the half nut 34 drives it longi- 
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Figs. 2and 3. BEMENT SWAGING MACHINE. 


tudinally. The chuck carries a gripping 
lever 21 and a shear 30, 29, both operated 
by cone 23 and hand lever 24 (shown in 
section). The mechanism for holding 
down and for automatically releasing nut 
34 is shown at 41, 42, 43, 35 and 39, Figs. 
2 and 3. It is necessary that the wire re- 
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ceive at least a full turn, both before the 
drawing begins and after it ceases, as ex- 
plained above. The first rotation is ac- 
complished by starting the dies by the 
treadle rod 52, before throwing in nut 34, 
and the final rotation is automatically ac- 
complished by raising this nut before rod 
50 flexes the toggle to separate the fric- 
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the chuck, flexing and straightening of 
the backing toggle, and locking of the 
feeding nut. 

Those portions which the two machines 
have in common will be understood from 
the above description, and it will only be 
necessary to describe the parts by which 
the automatic action is accomplished. 





MACHINE. 





Fig. 5. BEMENT SWAGING MACHINE. 


tion rolls. As seen in Fig. 3, only after 


the nut is raised, is piece 47 depressed so 
that the next rotation of cam 49 swings 
lever 48 to flex the toggle. 

When cut by shear 30, the wire is backed 


Vp: 


fig b 


BEMENT SWAGING 


MACHINE. 


by spring 32, which returns it to position 
to be ejected by the next piece swaged. 
The machine shown in Figs. 4, 5 and 
6, which is also the invention of Mr. Be- 
ment, is designed to render automatic 
every operation of a similar machine— 
the wire-feeding, cutting, the return of 






During the swaging operation, shaft B 
is not rotated, but the flexing of the tog- 
gle, at the completion of each piece, actu- 
ates (through 55, 76, 74, 73—Fig. 2) a 
clutch which gives to B a single revolu- 
tion. This revolution, through the bevel 
gears QI, 92, effects the wire-feeding in a 
manner readily understood. 
gears 78, 79, at the opposite end of the ma- 
chine, and connected mechanism, rod 90 
acts to return the chuck to its initial posi- 
tion. Cam _ 130 the chucking 
lever, and cams III, 112 (Fig. 6) act, re- 
spectively, to straighten the toggle and 
operate the wire shear (116, Fig. 4); the 
shearing, of course, preceding the begin- 
ning of the second swaging operation. 
(Fig. 6, a section on 6—6, Fig. 4, also 
shows the construction of the main cam 
end of the toggle mechanism.) After the 
shearing, cam 132 and rod 119 close the 
half nut, the locking of the toggle permits 
spring 135 to unclutch B, and the cycle of 
operations is repeated. 


Through 


swings 


We have some notes of the 431st meet- 
ing of the Engineer’s Club of St. Louis, 
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recently held. The feature of the meet- 
ing was the reading of a paper by Prof. 
J. H. Kinealy, upon the subject of testing 
pressure gages to high pressures by the 
reading of the volume of a column of air 
This 
method had been used by the professor 
with pressures as high as 675 pounds per 
inch. 


maintained at constant temperature. 


square To employ a column of 
would re- 
quire a height of, say, 112 feet, which would 
be rather inconvenient, although much 


mercury for such a pressure 


greater pressures than that could be ac- 
commodated in many of our tall office 
buildings. It would, for instance, take a 
pressure of more than 1,000 pounds to send 
the mercury up to the editorial room level 
of the “American Machinist.” The air 
method is simple. The of air 
the pressures in- 
crease, if the constant temperature can be 
The 


decrease as 


volume 
decreases directly as 
intervals of indication, of 
the 
crease; while with the mercurial column 


assured. 
course, pressures in- 


they are uniform for all pressures. 


A well-known steel man, in speaking 
of our recent remarks regarding the depth 
of cut which should be taken from tool 
steel before attempting to harden it, em- 
phasizes the importance of this precau- 
tion, and states that, in his experience, 
there is no doubt whatever but that this 
matter is of more importance than any 
other connected with working tool steel. 
It is usually considered that overheating 
is the principal cause of trouble; but this 
gentleman states that overheating often 
results from efforts to harden the surface 
of a piece of steel which will not harden 
simply because not enough of the outside 
has been removed to get down to the 
steel which has not been decarbonized, 
and which is therefore capable of being 
hardened. 


Andrew J. Post died at his home in 
Jersey City on March 12th. He was born 
in Montpelier, Vt., November Ist, 1834. 
He served an apprenticeship at the ma- 
chinist trade and afterward studied civil 
engineering under the tuition of his 
father, beginning in 1859 the designing 
and iron bridges and 
continuing in that line until 1876, when 
he engaged in work upon modern fire- 
Mr. Post was a mem- 
ber of the well-known firm of Post & 
McCord, engineers and contractors, of 
New York City. Mr. Post accumulated 
a large fortune, and he was a member of 


construction of 


proof buildings. 


numerous clubs and societies. 


Nathaniel W. Pratt, President of the 
Babcock & Wilcox Company, died at his 
home in Brooklyn on March roth. Mr. 
Pratt was born in Baltimore in 1852. His 
father, William Pratt, who was a prom- 
inent engineer during the War, survives 
him. The deceased was at one time con- 
sulting engineer to the Dynamite Gun 
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Company, and from his designs the first 
fairly successful dynamite gun was built. 
He was a charter member of the American 
Society of Mechanical Engineers, and also 
a member of the American Institute of 
Mining Engineers, American Naval In- 
stitute and the Engineers’ Club of New 


York City. 
Dead Weight for Supplying Power. 


We have recently received the follow- 
ing, which we reproduce verbatim: 


The American Machinist, 
New York: 

Dear Sirs—I would like you people to 
explain to me a question in regard to the 
producing of % or 1 horse-power from a 
weight which would be attached to a num- 
ber of gearings which would be suitable to 
do the work, and the weight to be wound 
up so as to set the gearing in motion, if it 
is possible to do so. I would want it to 
run about 4 or 5 hours before it would 
need winding, and I would want it to pro- 
duce me about 12 to 15 revolutions on the 
last gear, or any one of them that I could 
get the number of revolutions and power 
from. If you think this matter can be 
done, please answer me in the next issue 
of your paper. 


Elgin, Ill. Ee a. ©. 


As we feel assured that “this matter can 
be done,” we are under obligation to at- 
tend to it at once. To begin at the begin- 
ning with the weight. A horse-power 
being, as we know, 33,000 foot-pounds per 
minute, the total required for one horse- 
power for five hours would be 33,000 X 
60 X 5 = 9,900,000 foot-pounds; and as 
this is the power to be realized, we must 
add say ten per cent. to this for the friction 
of the apparatus; 9,900,000 -++ 990,000 = 
10,890,000 foot-pounds, or, as more con- 
venient, we will say 11,000,000 foot-pounds. 
If the weight is to be wound up to a 
height of ten feet, and to descend that dis- 
tance when doing its driving, then, of 
course, only one-tenth of this weight will 
be required, or 1,000,000 pounds, or 550 
tons. 

For a weight for this purpose, there 
might be some discussion both as to shape 
and material. Our idea is that a spheri- 
cal cast-iron weight would be the neatest 
thing to use. It is like an obelisk for a 
cemetery; it requires no discussion ex- 
cept about the dimensions and cost. Now, 
as we must have 1,100,000 pounds of cast 
iron, and as one cubic inch of cast iron 
weighs, say, .27 of a pound, our ball must 
contain 1,100,000 — .27 = 4,074,074 cubic 
inches. Then the diameter of the ball 
will be V 4,074.074 xX .5236 198 inches, 
or 16 feet 6 inches. This ball could be 
cast at any foundry where they do such 
work, and at 2 cents per pound it would 
cost $22, We cannot say anything 
about the freight on the ball, as we do 
not know anything about how far it would 
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require to be transported, and the rail- 
road is not yet built that could carry it. 

Some persons might think that we 
might have allowed more vertical travel 
for the ball, and so have made it lighter; 
but we think not. Supposing the weight 
to stand on the ground, we would have 
first the diameter of the ball, 16 feet 6 
inches, then about 2 feet of waste height 
for attaching the chain, 10 feet for the 
distance to rise and fall, and say, 5 feet to 
clear the circle of the drum, making 33 
feet 6 inches from the ground to the 
center of the drum shaft. 

We could use a common link chain for 
suspending the weight, and it might be 
made by any blacksmith who would un- 
dertake the job. Twenty feet in length 
would probably be enough; and if we 
assume the iron to have a tensile strength 
of 40,000 pounds per square inch, this 
would call for 1,100,000 ~ 40,000 = 27.5 
square inches, which is about the area of 
a 6-inch circle; so that we ought to use 
not less than 6-inch round iron, the two 
sides to the link only giving a little factor 
of safety. The piece of chain would 
weigh about 3 tons, and, as blacksmithing 
goes, it probably could not be got for 
less than 5 cents per pound, which would 
be $300. This is for the bare chain, and 
has nothing to do with the fastening of it 
either to the weight or to the drum, which 
would add considerable to the cost. 

We spoke of a drum, but there would, 
in fact, be no drum, but only a simple 
wheel of sufficient diameter to allow the 
necessary travel with a little less than one 
revolution, the end of the chain being fas- 
tened securely to the periphery. If the 
wheel were 4 feet in diameter, it would be 
big enough. 

We would have, then, this wheel in the 
middle of a shaft, and two standards, say, 
17 feet apart, so that the weight would 
swing between them. The _ standards 
would, of course, be the bearings for the 
shaft, and the first driving gear would be 
on the end of the shaft, outside of one of 
the standards. The shaft journals should 
be about 30 inches in diameter and 40 
inches long, the shaft, of course, being 
larger in the middle. 

Having brought the matter thus far 
along, we fell it our duty to leave it, as it 
is not proper for us to take the work from 
the competent mechanical engineer, who 
should be employed to complete the de- 
sign and superintend the construction. 
Before going further with the case, it 
might be well to remember that three 
quarts of oil in an oil engine would furnish 
as much power as could be got from one 
descent of the weight which we have been 
figuring on. Possibly the oil arrangement 
might be the simpler and cheaper one. 


James W. Pratt, who, from the inception 
of the “American Machinist” until the 
beginning of the present volume was its 
printer and rendered valuable assistance 
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to its originators, died in this city on the 
12th inst. of consumption. In his earlier 
days Mr. Pratt personally set up the 
greater part of the first edition of Web- 
ster’s Unabridged Dictionary. 





COMMERCIAL REVIEW. 


New YORK, SATURDAY Eventne, MArcH 14. 
Dynamos and Motors. 


The principal topic of interest in the 
realm of electrical machinery, from a 
standpoint immediately commercial, is 
the agreement which has just been effected 
between the General Electric and the 
Westinghouse Companies. This arrange- 
ment puts a stop to the expenditure of 
the enormous sums that are being ex- 
hausted in mutual litigation and allows 
the joint use—with certain exclusions—of 
the patents held by the two companies, 
each paying a royalty for any employ- 
ment of the combined patents in excess 
of the value of its own contribution 
thereto. 

Inspired by this news, it is easy to see 
visions of a future electrical monopoly 
rivaling in power the Standard Oil Co., 
but nothing of the kind has been created 
by the present agreement. For some 
time past there has been noticeable co- 
quetry between the companies, but there 
are also jealousies of long standing and 
nothing but a strong sense of forgiveness 
or self-interest can produce entire har- 
mony. 

It is to be hoped that the practical re- 
sults of the present arrangement will be 
betterment in the tone of the electrical 
business, and an ultimate advancement of 
prices to at least a living basis. Presi- 
dent Charles A. Coffin of the General 
Electric Co., is quoted as saying: ‘Prices 
will doubtless be agreed upon which will 
benefit customers and the companies them- 
selves, but there is no intention of estab- 
lishing high prices for electrical apparatus 
and supplies.” This apparently implies 
that there is in contemplation a further 
agreement, not distinctly expressed in the 
published terms of the joint resolutions 
adopted, and which may effect the upward 
movement of prices by a method more 
arbitrary than the moral influences of the 
present basis of accord. But whether 
this is to be indeed a new departure or is 
a mere incident of the anti-litigation ar- 
rangement we do not venture to say. 
President Coffin says that the companies 
retain their entire independence and will 
be as heretofore competitors in business. 
This is not inconsistent with a price 





agreement. 

The current business in dynamos and 
motors among the sellers in this city is 
perhaps a little more satisfactory. But 
the winter has been quiet, and although 
some are receiving an increase of orders 
and talk hopefully, the improvement has not 
spread over the entire market. Dynamos 
and motors for transmitting power in fac- 
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*WANTED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion, About seven words make aline. The Cash and 
Opy should he sent to reach us not later than Saturday 
morning for the ensuing week's issue. Answers ad- 
dressed toour care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
lines. Additional space or insertions must be paid 
for in advance at regular rates. 


Draftsman, 23, wants position; 4 years’ office ex- 
perience and at shop work. Box 63, Am. Macu. 


Designer with long experience on printing ma- 
chinery isopen forengagement. Box.65, AM. MAcu#. 


Competent dftsman wants pos. about April 1st; 
ten years’ exp.; technical ref. Box 59, Am. Macu. 


Draftsman and machinist with 12 years’ experi- 
ence in drafting room and shop desires a change. 
Address Box 69, AMERICAN MACHINIST. 


Any kind of drafting, designing and calculations 
done by experienced designer. Best of references. 
Address Box 57, AMERICAN MACHINIST. 


Wanted—Position as foreman by a thoroughly 
up-to-date pattern maker. 14 years’ experience ; 
age, 40 years. Box 64, AMERICAN MACHINIST. 


Practical and successful designer ; Al draftsman : 
20 yrs. varied exp. High grade eng. aspecialty. Now 
open for eng. Address Box 263, Ridgway, Pa. 


Wanted—Positionas foundry foreman, up-to date 
on heavy jobbing engine and machine tools. A-1 
reference. Address, Lock Box 40, Hamilton, Ohio. 


Wanted—A position as foreman or asst. supt. of 
machine shop by young man of 22 years; am fair 
draftsman. Experienced, Box 71, AM. MACHINIST. 


Wanted—Position by foundry foreman; 10 years, 
experience on machinery and jobbing work; age, 
38 years. Address S. A. W., care AM. MACHINIST. 


Wanted-—Position as supt. or foreman by person 
experienced in designing and bldg. tool machinery, 
manfg. hardware and wire goods. B.W., Am. Macn. 


Wanted— Position as brass f’ndry foreman, thor- 
oughiy exp'd in steam fitters’ and plumbers’ supl’s; 
also mixing of metals. Ad. Steam, care Am. MaAcu, 


Mech. draftsman wants position; exp. in Cor- 
liss engs., complete steam plants, pumping mach. 
and gen. engineering. Good ref. Box 61, Am. MAcH. 


Wanted—Position as foreman machinist by a 
man of 18 years’ experience on general machinery 
and repairs; 8 years as foreman. Al references. 
Address Box 60, care AMERICAN MACHINIST. 


Wanted—An established Eastern Canadian com- 
pany with entirely new bldgs. wants for’mn for its 
fn'dy. Does med. and hvy. wk. on min’g and miil’g 
machy., engines, ete. J. M., Am. MACHINIST. 


Computer and dftsman. wants pos. with expert en- 
gineer or in mach. wks. office; familiar, accurate, 
quick with all sorts of mechl. computations; good 
refs ; salary moderate. R. E. H., AM. MACHINIST. 


Mech. draftsman and designer, wants position; 
12 years’ experience on automatic engines, jigs, 
pumping and special mach, Comp‘tent in charge of 
work, Eastern States pref. Box 68, AM. MACHINIST 


Wanted—a position as foreman on gauge and 
other small tool work, where accuracy is required. 
15 years’ experience with leading manufacturing 
company of Conn. Address, Box 66, AM. MACHINIST, 


Agents wanted to sell the Gem Hat Holder, espe 
cially ees for use in church pews. There is a 
large field for this article. Will sell the patents 
and can send samples. Address John R. Hirsh, 713 
Otisco Street, Syracuse, N. Y. 

Wanted—A practical machinist with a few thou- 
sand dollars, also a business experience, to take an 
interest in a long established and good paying busi- 


ness. A good opening for the right man. Address 
8S. M. Co., Box 805, Bridgeport, Conn. 
Wanted—A foreman for tool department: one 


who is used to punches, dies, 
and is able to do designing for ali kinds of tool 
work. Apply, stating experien e and wages ex- 
pected, to P. O. Box 491, Toronto, Can. 





jig and fixture work, 


A practical machinist, 35 yrs. of age, German na- 
tive, who has considerable exp. in bldg. and adjust- 
ing automatic and specia] machy. and tools, have 
held foremanship for last 6 yrs. in present pos., de- 
sires a change. Address Automatic, Am. Macu. 


Wanted—Position as foreman or supt. where a 
thorough knowledge of dies and presswork, with 
a wide exp. on gen. machinery and the proper man- 
agement of labor, will bring in prod returns to 
my employers and myself. Toledo, Amer. Macu. 


Mechanical engr. and draftsman, capable and 
exp. designer, competent to take charge, desires 
responsible pos.; exp. on engines, hoisting and con- 








veying machinery, tools and labor-saving devices 
and general machy.; A 1 refs. Ad. B. L., Am. Macu 


Wanted—A man with experience in handling men 
to take charge of a tool room in a manufacturing 
establishment employing 150men. Must befamiliar 
with modern tools and fixtures. Give references 
and salary expected. Box 67, AMERICAN MACHINIST 


Mechanical engineer of 12 years’ experience in 
various capacities, a good designer of machy., an 
intelligent critic of electric. civil and architectural 
engineering, a fine dftsman for the shop or photo 
engraving, and with exp. in the preparation of ar- 
ticles for publication, seeks pos. not involving social 
considerations at fair salary. Intelligent,Am. Macn. 


Wanted—A machine shop foreman, accustomed 
to first-class work of medium size; machine tool 
shop experience preferred. No man at present out 
of employment need apply. One, who by reason of 
ability to get out a large amount of fine work now 
holding a desirable position, may find something 
better, by addressing, with all particulars, Box 70, 
AMERICAN MACHINIST. 





MISCELLANEOUS WANTS. 


Advertisements will be inserted under this head at 
35 cents per line, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. Answers addressed to our care will 
be forwarded. 








Cheap 2d hd lathes & planers. 8.M.York,Clev'd, O. 
Calipers & Gauges. F. A. Welles, Milwaukee, Wis. 


Best and cheapest Bolt Header made by C. H. 
Baush & Sons, Holyoke, Mass. 


For Sale—A first-class key-seater, new. Address 
Mitts & Merrill, 913 Tilden st., Saginaw, Mich. 


Light and fine mach’y to order ; models and elec- 
trical work specialty. E. O. Chase, Newark, N. J. 


For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 


For Sale — Vols. 4 & 5,6 & 7, 8&9, 10 &11, bound 
in 4 vols. 12 bound single. Vols. 13, 14, 15, 16, 17, 
18 unbound but complete. Price, $40.00. W. H. 
Ermentrout, Reading, Pa. 


Our loss by the recent fire being practically total 
in factory, but not in our warerooms, proposals will 
be received for the furnishing of new machinery, or 
practically new. for immediate delivery, as follows: 
Hor. Boring Mill. Large and Small Univ’'l Grinder 
Large and Small Surface Grinder. Medium Sized 
Vertical Milling Mach. Two Univ’l Bench Lathes 
No. 1 and No. 2 Univ’! Milling Machs. of our make 
10 inch, 12 inch and 15 inch Hand Lathes of our 
make. Vert. Tap’g Machs of our make. The Gar 
vin Mach. Co., Laight and Canal Sts., New York 





Just Published. Two Reliable Books. 
99 


“SExrOrYr HIN 


’ 
By Rosert Grimsuaw, Showing special Ways of Doing Work 
Better, more Cheaply, or more Rapidly than Usual. 


400 Pages, 225 lilustrations, $2.50. 
“THE MODERN MACHINIST,” 


By Joun T. Usner, Machinist, 
320 Pages, 257 Iliustrations, $2.50. 
SP MMustrated circulars of both sent free. 
Our Catalogues of Books for Machinists, Engineers, Electricians, 
also sent free. 


NORMAN W. HENLEY & CO., Publishers, 
15 Beekman Street, NEW YORK. 


FOR SALE CHEAP. 


One 20 in. x 10 ft. Ames Engine Lathe, 
with reversing gear in apron. In good order. 

One 36 inch Turret Lathe with 7 hole 
automatic turret, hand lever cross slide; 1;°; 
inch hole through spindle. Good order. 

One 20 in. x3 ft. Mueller Lathe, 1} inch 
hole through spindle. New. 

One 30 in. x J2 ft. Blaidsell Lathe, com- 
pound rest; hollow spindle. Good as New. 

One 24 in. x J6 ft. Blaisdell Lathe, two 
heads, carriage and tail stocks complete. 

One Thorne & De Haven Portable Drill 
Press with table angle plate. 


A. L. IDE & SON, Springfield, Il. 








MAN WANTED. 


We want a bright, intelligent man, ma- 
chinist or draftsman preferred, to take the sub- 
scription agency of the State of Massachusetts. 
A good thing to the right man- 
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tories are still a feature; electric light ma- 
chines are always in relatively fair selling. 
From indications in several quarters 
there appears to be a fair business in con- 
nection with street railways. There is at 
present considerable prospective work for 
these and central stations, part of which 
may materialize within a few weeks if con- 
ditions are favorable. : 
According to the view taken by some 
out-of-town companies, the electrical busi- 
ness situation is of an encouraging nature. 
The Fort Wayne Electric Corporation, 
Fort Wayne, Ind., “We 


found business for the month of February 


writes: have 
and up to the present date, equally as 
which 
for the 


good as that of January; all of 
doubled the 


same months of the previous year.” 


more than business 
“In 
our opinion, the demand for dynamos and 
and 
is somewhat 


A company in Pennsylvania say: 


others electrical machinery 
the and the 
entire trade is in a decidedly better condi- 
tion ago. While prices 
have a lower tendency, the general trade 


motors 
on increase, 


than one year 
is steadier and prospects fair, but much 
better than a year ago.”’ 

From a Massachusetts concern, comes 
the following: “Our experience is that 
the business situation, so far as dynamos 
and motors are concerned, is materially 
better than a year ago. There is undoubt- 
edly more activity on the part of central 
station companies in the way of increas- 
ing their plants, and from our observa- 
tions, we believe that this year will be 
considerably better than last. So far as 
our observation goes, prices are about 
the same as they were a year ago.” 


Refrigerating Machinery. 


inquiry among the 
handling this class of machinery elicits a 


Some concerns 
diversity of reports, but it is safe to say 
that the tone of the market is not generally 
strong. The demand has been perhaps 
a little better than last year, but even this 
is not admitted by all, and one seller ac 
knowledged to us a decided cutting of 
prices. 

A favorable aspect of the case is shown 
by the De La Vergne Refrigerating Com- 
This 


terms of 


quite 
trade, 


pany. company speak in 


favorable their winter 


though some of the business that showed 


itself when the prospects were for an 


season unfavorable to the ice 


irregular 
crop was dissipated by the colder weather 


which followed. They say the demand 


from here to St. Louis is very good and 
that there 


well, though the majority of it is domestic. 


is some export business as 


Their which is reckoned from 


July 1, has been better than the one pre- 
Ro 


season, 


ceding, though of course not up to 
and ‘go. 
ginning to grow quieter, because people 
put 


cannot be completed by early summer. 


At this season the trade is be- 


are disinclined to in plants which 


Among the principal classes of plants in- 


stalled have been those for ice making, 
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packing, and cold storage houses. As 
features of interest connected with the 
winter’s work, may be mentioned a pro- 
vision refrigerating plant for the Chicago 
Athletic Club, a freezing apparatus for 
the St. Nicholas skating rink of this 
city, and last October, an ice making 
plant for the steam yacht “Sapphire.” 
Iron and Other Metals. 

The quietness which has settled down 
upon the iron market is most pronounced 
in this city, and reports from Pittsburgh 
and Philadelphia are to the same effect. 
It is anticipated that the prices of ores for 
the coming season will be made within a 
few days. 

Lower figures are the order of the day. 
Local sellers of bar iron and the lines of 
steel which we quote, complain unequivo- 
cally of the situation. 

The metals have been quiet in this 
market. 

QUOTATIONS. 


New York, Monday, March 16th. 
Iron—American pig, tidewater delivery : 


No. 1 foundry, Northern............ $12 75@ $13 25 
No. 2 foundry, Northern............. 11 50 @ 12 50 
No. 2 plain, Northern.... ...... .. - 11 25 @ 11 7% 
8 See 11 00 @ 11 75 
No. 1 foundry, Southern............. 12 50 @ 12 75 
No. 2 fuundry, Southern............. 11 50 @ 12 00 
No. 3 foundry, Southern............. 11 25 @ 11 50 
No. 1 soft, Southern.....ccccc-csccee 11 50 @ 12 00 
No. 2 soft, Southern ae rece 11 00 @ 11 50 
Foundry forge, Southern............ 10 75 @ 11 00 


Some of the foregoing quotations may, perhaps, 
be shaded. 

Bar Iron—Base, in Carloads—Mill price, on dock: 
common, 1.20 @ 1.30c.; refined, 1.30 @1.50c. Store 
prices, f. o. b.: common, 1.50 @ 1.60c.; refined, 1.60 


1.80c. 

Tool Steel—Ordinary sizes, standard quality, 55% 
@ 7c.; extra grades, 11 @12c.; special grades, 16c. 
and upward. 

Machinery Steel—In carloads 1.45 @ 1.55c.. mill 
price; from store, 1.75c. Special brands upward. 

Cold Rolled Steel Shafting—Base, 2c. in car- 
loads; 234c. for smaller quantities from store. 

Copper—Carload lots, Lake Superior ingot, 11c.; 
electrolytic, 1034c.; casting copper. 105¢c. 

Pig Tin—For round lots, 13.40 @ 13.50c. 

Pig Lead—In carloads, 3.10 @ 3.15c. f. 0. b. 

Spelter—In carload lots. 4.20 @ 4.25c. f. 0. b., 
New York delivery. Metal exchange quotations, 
4.10 @ 4.20c. 

Antimony — From store, in wholesale lots, 
Cookson’s, 774@8c.; Hallett’s, 674c.; Japanese, 634c. 

Lard Oil—Prime city, present make, 51 @ 52c., 
in carload lots. 

















The Cleveland (O.) Wheel and Foundry Co. has 
been formed; capital, $80,000. Incorporators : 
Thomas Maher, Terrence Dalton and T. H. Graham. 

Messrs. Webber & Philbrick, whose foundry and 
machine shops at Waterville, Me., were recently 
destroyed by fire, have again begun work in their 
new premises. 

The American Foundry and Furnace Co., of 
Bloomington, Tll., was recently formed with a 
capital stock of $120,000. The incorporators are: 
Clinton P. Saper aud Henry D. Spencer. 

It is stated that the new plant of the American 
Weldless Tubing Co., of Toledo, O., wili be 215x11 
feet, and will have a capacity at the start of 250,- 
000 feet a month. At the outset 300 men will be 
employed. 


The Garvin Machine Co., Laight and Canal 
Streets, New York City, as a result of their recent 
fire, are in the market for tools that can be 
delivered immediately. A list of these they give 
elsewhere in this issue. 


The Pennsylvania Iron Works, Philadelphia, Pa., 
inform us they have determined to extend their 








business into the field of hydraulic engineering in 













































14 in. x 6 ft. Hendey-Norton Lathe with Improved Automatic Stop. 


HIS Lathe COMBINES the LATEST and BEST Im- 
provements. Automatic Stop. It is Simple, Durable, 
Indispensable. It will AUTOMATICALLY STOP the 

Carriage in EITHER direction. It is equally efficient whether 
FEEDING or THREAD-CUT TING. Running up toa shoulder, 
boring to BOTTOM of holes, or INTERNAL THREAD- 
CUT TING. 

No danger of spoiling either.tool or work. It is a safeguard 

against accidents, in either direction. 

Feeds —It has all feeds in daily use with simple movement 


of lever. 
Threads —It has all threads in daily use with simple move- 


ment of lever. 

Carriage — The carriage reverses in Apron. No slamming 
of Countershaft. There is no comparison between this Lathe and 
the old style or common Lathe. Quick work, rapid changes, 
satisfactory results. BUY THE BEST. 





SEND FOR CIRCULAR. 


The Hendey Machine Co. 


TORRINGTON, CONN. 





European Agents: 


CHAS. CHURCHILL & CO. (Ltd.), 
21 Cross Street, Finsbury, London. 


SCHUCHARDT & SCHUTTE, 
59 Spandauerstrasse, Berlin. 


SOLLER, Basel, Switzerland. 
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PRATT & WHITNEY Co., 


Etartford, Conn. U.S.A., 
MAKERS OF 


FINE -MACHINE TOOLS. 


Complete Plants Furnished for BICYCLE, TYPE-WRITER, CUN 
and SEWINC MACHINE MAKERS. 
GAUGES AND SMALL TOOLS FOR GENERAL MACHINE WORK. 
DROP HAMMERS and TRIMMING PRESSES. 


FORCINC AND TRIMMING DIES FOR ALL CLASSES OF WORK. 
England—BUCK & HICEMAN, 280 Whitechapel Road, London, E. 
England—CHAS. CHURCHILL &CO0., Ltd.. 21 Cross St., Finsbury, London, E.C. 
France—TENWICE FRERES &CO., 21 Bue Martel, Paris. 
France—F. G. EREUTZBERGER, 140 Bue de Neuilly Puteauz (Seine). 
CHICAGO-42 and 44 South Clinton, BOSTON-47 Peari Street. 
cor. Washington Street. NEW YORK-—138 Liberty Street. 


FINEST QUALITY OF REAMERS. 
Patent Spiral Flutes, ‘‘ LIGHTNING AND GREEN RIVER’’ SCREW PLATES, 
Taps, Dies, ec. 





Send for Cata- 
logue. 


WILEY & RUSSELL MFC. CO., Creenfieid, Mass., U. S. A. 


PAT. SPIRAL FLUTED 








TOOL MAKERS’ LATHES. 


New design. Handy and 
accurate. Send for new 
Catalogue E, 0% 80 8 


FITCHBURG MACHINE WORKS 
Fitchburg, Mass. a 
Metal-working tools. Quick delivery. 






48 INCH 
PLANER, 





CONSTRUCTIVE STEAM ENGINEERING, 900 pages, 795 illustrations, 
8vo, cloth, $10.00. By JAY M. WHITHAM. 


STEAM ENGINE DESIGN, 400 pages illustrated, 8vo, cloth, $6.00. 
JOHN WILEY & SONS, New York. 





NEW HAVEN MFG. 6O., 


New Haven, Coun. 
MANUFACTURERS OF 


FRICTION 
PULLEYS 










CUT-OFF 
COUPLINGS. 


J. M. ALLEN, PREsIDENT. 

WM. B. FRANKLIN, Vicse-Presipenrt. 
F. B. ALLEN, Sreconp Vics-PREsIDEN? 
J. B. Prerce, Secretary & TREASURE 


MANWOG USING 
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Ready Made Iron Gears. 
Ready Made Brass Gears. 
Gears made tv Order. 
Gear Cutting. 

1895 Gear k, Free. 
Treatise on Gears, $1. 
GEORGE B. GRANT, 
sontegee. Mass., 

and 125 South 11th St., 
Philadelphia, Pa., 

and 86 Seneca St., 
Cleveland, Ohio. 


GRANT 
GEARS 
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aliits branches, and have to this end secured the 
services of Ernest W. Naylor, who, in his work for 
this company, will make use of all his patents 


The M. T. Davidson Steam Pump Co., of New 
York and Brooklyn, is executing a contract for 
the Baltimore & for 
four vertical Davidson twin air pumps of 25-inch 
air cyl'nders, ten 14-inch and 
three small pumping engines 
ing the air pumps for the United States cruiser 
** Chicago,” and are equipping two torpedo boats, 


Cantonsville R. R. Co 
pressure pumps, 
They are also build- 


The Treasury Department, through the office of 
the Supervising Architect, is inviting proposals 
until March 27th for all the labor and materials re- 
quired to put in place, complete, the tower clock 
for the United States Court House and Post-office 
Building at Mankato, Minn. Prospective bidders 
may obtain additional particulars by addressing 
Hon. Wm. Martin Aiken, Supervising Architect, 
Treasury Department. 

At Erie, Pa., a company has been formed for the 
purpose of manufacturing bicycles. This company 
consists of Hon. J. F. Downing, Hon. Wm, A 
Galbraith, Metcalf, Farrar, W. F 
Farrar, and Mr. Bundick, formerly with the Black 
Mfg. Co., makers of the ** Tribune” bicycle. They 
are preparing now for business by equipping the 
old Burdette organ factory, which will be used for 
the purpose of making the machines. At this same 
place another company has formed to engage in 
the same line of manufacture, This company con- 
sists of members of the firm of Oliver & Bacon 
mostly. The mill is shut down, and being thor 
oughly equipped with the facilities for a first-class 
factory 


Geo Chas, 


The American Electric Heating Corporation, of 
610, 611 Sears Building, Boston, 
number of concerns in this line of business. 


absorbed a 
It has 
established a laboratory for the investigation of 


has 


work inits line, and for perfecting apparatus for 


various purposes. It has already a number of 


devices for cooking and heating laundry and 
tailors’ irons, together with car heaters. The 


manufacturing will be concentrated at Cambridge- 
port, Mass., and the control of conflicting patent 
rights and sufficient capital is expected to insure 
rapid progress in the applications of electric heat 
ing. The president of the new corporation is Mr 
J. Murray Forbes, and the general manager is Mr 


James I. Ayer, Ex-President of the National 
Electric Light Association 
The Todds & Stanley Mill Furnishing Co., of 


917-919 North Second street, St. Louis, intend build 
ing new shops the coming season, for which the 
plans are now ready. The new shop will be 260 
feet long by 70 feet wide. It will be a one-story 
structure with runway in the center for a 2%5-foot 
span traveling crane. Fronting the shop will bea 
office building, 
office 25 x 60 feet. Adjacent buildings will be pro 
vided for power house, pattern storage and ware 
The foundry is already located in East St 
Louis. Their business has been very good, keep- 
ing them employed eighteen hours a day. They 
have recently furnished a large amount of mill and 
elevator machinery for Australia. In connection 
with the — of their new building, they 
would be glad to receive catalogs of all descrip 
tions of tools and accessories for machine-shop use, 


NEW GATALOGS. | 


There are three sizes of Standard Catalogs, first 
authorized hy the Ma-ter Car Builders’ 
9° x12", ani 3\4" x 6. 
6° x 9 size for machinery catalogs 


two-story containing a drawing 


house. 





Association, 
6x9 We recommend the 

When they must 
be larger or smaller, one or the other standard sizes 


should be adopted if poosible. 


The Garvin Machine Co., 396 Canal Street, New 
York, wish manufacturers to mail catalogs to re- 
place their files which were destroyed by fire 

P. F. Olds & Son, Lansing, Mich., send us a cat- 
alog describing and illustrating their improved gas 
and gasoline engines, which are both vertical and 
horizontal, single and double, for land and marine 
The catalog will be found interesting to 
to do with such motors, and is 


purpose s 
those who have 





544 x 834 inches 
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The Knowles Steam Pump Works have issued a 
catalog of electrically-operated power pumps, 
showing several patterns of horizontal and verti- 
cal machines of the single, duplex and triplex 
types, connected by belting or gearing to the 
driving motors. Pumps are shown for mine, 
water supply, elevator, domestic and other uses. 
One of the novelties is a duplex sinking pump with 
motor incased, to operate drowned if necessary. 
The method of connecting motor to pump is con- 
cealed by the casing, but the machine has appa- 
rently no greater bulk than the usual type of 
direct-acting pump for the same service. Size, 
534 x 7% inches. 

The W. & S. Hydraulic Machinery Co., 204-210 
East 43d street, New York, have issued a catalog 
and price-list of improved jacks of all kinds, in- 
cluding screw, lever and hydraulic, most of those 
shown and described being of the last-named class. 
The catalog makes a very complete exhibition of 
this class of machinery, and we are pleased to note 
that this house has adopted the standard size cat- 
alog, this one being 6x9 inches. In order to do 
this the matter has been entirely re-set and new 
pages added. The company informs us that the 
catalog will be sent to all applicants who name 
this paper. 

Brown & Sharpe Mfg. Co., Providence, R. L., send 
us a pamphlet entitled the *‘ Construction and Use 
of Automatic Screw Machines.’’ In this pamphlet 
are a number of fine illustrations of the Brown & 
Sharpe automatic screw machines, to which we 
have previously referred, and the construction and 
method of operation of the toul are very fully set 


forth. The pamphlet will interest tool makers, and 
all who are interested in the production of screw 
machine work, and is sent to those interesteu on 
application. It is 534 x 3844 inches, 
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18-Inch Swing Engine Lathe. 
F, E. REED COMPANY, # & & 


WORCESTER, MASS. 


Engine Lathes from 10 to 30 Inch Swing Inclusive. 














printeu matter. 


BRADLEY 


The Best Power Hammers on Earth. 


Twenty-two sizes in Helve, Upright and Strap Styles. Send for 


THE BRADLEY COMPANY, Syracuse, N. Y. 





HASIrMERS, 












Che Philosophy of Science 


is ably presented by Pref, Exnst Macu in his recent work, “ Popular 
Scientifie Lectures;” cloth, gilttop, $1.00. (Send for circular No. 35.) 
Also by the same author in the January Mon tst, 


The Part Played by Accident in 
Tnvention and Discovery. 


With many other valuable contributions, 50 cen ts. 


The Open Court Pub, Cos, Chicago, 326 Dearborn St 





“ THIS USEFUL LITTLE MANUAL relates e spec ially 
to the ordinary daily calculations of the shop,” is what 
the editor said on page 293, last week. That’s just what 


MACHINE SHOP ARITHMETIC 
By FRED H. COLVIN and WALTER LEE CHENEY 


is—Especially for shop men by shop men. Tells you how 
to make any calculation you need—and why you do it, 


Well Bound, 50 Cents. Stamps Taken. 
PRACTICAL PUBLISHING CO. 
EAST ORANCE, N. J. 





‘**A Machine Shop with modern equipment, heavy and light machinery, 
cranes of 20 tons capacity and 10,000 square feet of unoccupied floor space. 
Would contract to manufacture any kind of machinery.”’ 

Address: BOX 62, AMERICAN MACHINIST. 





POWER HAMMERS 


(12 Sizes) 
For Every Class of Work. 


Duplex Forging Presses. 


Combining Press,Shears & Punch. 
' BEAUDRY & CO., 
45A Oliver Street, Boston, Mass. 










ONEIDA MFG. CHUCK CO. 
40 to 44 Cedar Street, | MONARCH. 
ONEIDA, N. Y. 
LATHE CHUCKS 
And DRILL CHUCKS, 


with latest improvements. 





Send for our Catalogue A, 








HYATT ROLLER BEARING CO. 


NEW YORK OFFICE, 


133 Liberty Street. NEWARK, N. J. 


Flexible Steel Rollers for Reducing Friction. 
Steel Boxes for Hangers, and Pillow Blocks. 
Elastic Rollers for Loose Pulleys and Ma- 

chinery in General. & a & 
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jear Cutter, 30 in. full Auto ~ sy rr a & ANCTORS ee 
erent Boring and 1 urning Mill "38 in, . Hess -—" so k a in. x 12 ft., Wood 81a, z10ft., | Warner & Swasey Cove 
rizo Mill, 38 in., 2 Heads é : . y »rbi , 
Sra one ont as Machine, Sellers, — —— 1 No. 5 Si . ? in. x 10 ft., arent a a arrel Foundry & Machine Co..¢ ove 
allen Pema oy ee Hilles & Jones, No.2. > & Lis = ft., Wood Wi mn, Ope on Side Planer. ” gg y Machine Co., The ( tlon 
22 and 36 in. gap ss 7 08 4s ‘ “ : d 11 “~ > ; over 
Niles Builer Plate Planer, - gr 96. 8 in 6 ft.. Wood 12 wee ote. Y- 2in.x8ft, | Ww .. wh tae tery c Machinery an 
iver Rolls. 6, 7, 8 and 10 ft. wide ‘ 130. ant 48 ie Co.,2 heads, ——o ampbell Co, 
BICY 4 30 in. x 12 ft., Lathe & Morse id. M. ae ther x6ft.,, | Wedderburn & Co., Johr + 
new, ‘ ne ». Tool Co., 2heads. Tell on. , — Cove 
CLE MACHINERY, 1 No. 44'S.,80in. x 14ft., Lincoln. Oe. eh, | Weston Engine < Cover 
Consisting of SCREW M No. 45S., 32in, x 13 ft., Bement 1d. Mch. Tool Co.. 2 heads, reston Engine Co 
ACEINES, MILLING x & Dough men 0 C.. 48in. x 3! a? ime Mein oc. a ccasmieaes 4 
L A Z erty. , 1. x32in. x6 ft., 4 nb Mtg. C« , 
DBILLS, LATHES, PRESSES, SHAPERS, — 1 No. 4s in a, ff Ri md. Mi h. Tool Co., 2 heads. Whiton Machine Co. D. E... 
. Oin 6 0. , 60 in, x 60in, 5 Tile ’ ° 
& Light. in. x 16 ft., Wood Niles Tool Works *c — Wiley & Sons, John...... 
fo. 61 S., 48 in, x 18 ft., Gay & ag tienda. 0, 8 | Wiley & asmaall Bl €50,..... 60+ 0s ¥« 
J. J. McCA BE Silver. -, Gay &)1 z .< , 60 1n. x 60 In, x 22 ft, Waksneon &Co., A. J 
epworth, 1 head. ilson, W 3 
, n iv 
SUCCESSOR TO { Also large stock of other tools, Send for List big t, Chas 4 
E. P. BULLARD'S s| 4 Dey oe... Raster Branch Ni Wor ester Machine Screw Co.. ....... 
N. Y. Mach’y W 6S 00 orthington, Henry R : 
v Warerooms.| NEW YORK. 136 and 138 Libe ag | Wyke & Co. J. ..sseeecccccecrecescesereeneeass 
iberty St., New York City. Wyman & Gordon.. ........ niet 
Young Mfg. Co., W.C a over 
EPSTEIN , 
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Buyers’ Finding List. 


Adding Machines. 

Grant Calculating 
Mass. 

Air Compressors. 
Guild & Garrison, Brooklyn, N. Y. 
Ingersoll-Sergeant Drill Co., New York. 
Rand Drill Co., New York. 

Anti-Friction Metal. 

Passaic Smelting & Refining Co., Passaic, N.J. 

Balls, Steel. 

Cleveland Machine Screw Co., Cleveland, O. 

Belt Dressing. 

Dixon Crucible Co., Joseph, Jersey City, N. J. 

Bench Screws. 

Capital Machine Tool Co., Auburn, N. Y. 

Bicycle Pumps. 

Capital Machine Tool Co., Auburn, N. Y. 

Bicycle Tools. 

Ferracute Machine Co., Bridgeton, N. J. 

Blowers. 

American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Cooke & Co., New York. 

Roots, P. H. & F. M., Connersville, Ind, 
Sturtevant Co., B. F., Boston, Mass. 


Bollers, Steam. 
Orr & Sembower, Inc., Reading, Pa. 
Sterling Co., The, Chicago, III. 
Watts-Campbell Co., Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 
Bolt Cutters. 
Acme Machinery Co., Cleveland, O 
Detrick & Harvey Machine Co., Baltimore,Md. 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Reece, Edw. J.. Greenfield, Mass 
Sellers & Co.. Inc., Wm., Philadelphia, Pa. 
Strelinger & Co , Chas. A., Detroit, Mich. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Books. 
Audel & Co., Theo., New York. 
Baird & Co., Henry Carey, Philadelphia, Pa 
Comstock, Wm. T., New York. 
Grant, Geo. B., Lexington, Mass. 
Henley & Co., Norman W., New York. 
Open Court Publishing Co., Chicago, III. 
Practical Publishing Co., East Orange, N. J. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wiley & Sons, John, New York. 
Boring and Turning Mills. 
Betts Machine Co., Wilmington, Del. 


Machine Co., Lexington, 


Bushings. 
New Process Raw Hide Co., Syracuse, N. Y. 
Calipers. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass. 
Starrett, L. S., Athol, Mass. 
Strelinger & Co., Chas. A., Detroit, Mich. 
Wilkinson & Co., A. J., Boston, Mass. 
Castings, lron. 
Builders Iron Foundry, Providence, R. 1. 
Burr & Houston Co., Brooklyn, N, Y. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Shriver & Co., T., New York. 
Castings, Steel. 
Johnson Co., The, Johnstown, Pa. 
Centering Drill. 
Slocomb & Co., J. T., Providence, R. I. 
OChacks, Drill. 
Almond, T. R., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn. 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del. 
Wiley & Russell Mfg. Co., Greenfield, Mass. 
Whiton Machine Co., D. E., New London, 
onn. 
Ohucks, Lathe. 
Cushman Chuck Co., Hartford, Conn, 
Hoggson & Pettis Mfg. Co., New Haven, 
Conn, 
Horton & Son Co., E., Windsor Locks, Conn, 
National Chuck Co., New York. 
Oneida Mfg. Chuck Co.. Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Pratt Chuck Co., Clayville, N. Y. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 


Conn. 

Clutches, Friction. 

Brown, A. & F.. New York. 

Evans Friction Cone Co., Boston, Mass. 

New Haven Mfg. Co., New Haven, Conn. 
Computers. 

Cox Computer Co., New York. 
Condenser~. 

Conover Mfg. Co., New York. 

Guild & Garrison, Brooklyn, N. Y. 

Worthington, Henry R., Brooklyn, N. Y. 
Counting Machines. 

Durant, W. N,, Milwaukee, Wis. 


Continued on page 31. 
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English Agency: 


AMERICAN GAS FURNACE €0., 


Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 
For the economical generation and systematic application of HEAT 
CATALOQUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 
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Foot-power 
Sta r # Screw Cutting 
Automatic 
Lathes cnc res 
9 and 12 inch Swing. 


New Designs. Novel Features 
Send for Catalo.ue B. 


SENECA FALLS MFG.COMPAN} 
687 Water St,, Seneca Falls, N. Y. 








PER GALLON wi!l cover the expense of making A Perfect Sub- 
stitute for ‘Cutting Oil,’’ now being used in Drilling, Threading, 
Punching, Planing or Milling Iron or Steel, by leading machinists. 

THE PEERLESS DRILLING COMPOUND is guaranteed not to 
rust, gum or clog machinery or to injure the hands, and is shipped 


on trial, without expense, to responsible parties. 


Send for our ‘‘ Yard of Un- 


solicited Testimonials ’’ and further particulars. , 


Address, THE PEERLESS DRILLING 


COMPOUND CO., 


850-852 GENESEE ST., UTICA, N. Y. 








“rs Drop Hammers, Presses, 

* init 

$ Gi> $ Special Mach’y Dies. 

$ {er : 

eo ie comme 

to $ THE STILES & FLADD 
} * 

sil 3g PRESS CO., 

Seccccccoes Mee __ WATERTOWN, N. Y 








SOMETHING NEw! 
Adjustable Notch 
Centre Gauge. 
Price, post paid, 60 cents. 


Coffin & Leighton, 


SYRACUSE, N. Y. 








LATHES AND PLANERS. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 











Vv J fe E s for Machinists 
; BICYCLE PUMPS, 
JACK SCREWS, 


Send for Catalogue ** A.” 


CAPITAL MACHINE TOOL CO., 
AUBURN, N. Y. 






















EE the illustration in the March 12th issue 
of the AMERICAN MACHINIST 


of our & % % © 8 8 oe 


MULTIPLE? £2 *enwtacturing 


Operations. - ‘ 


SPINDLE wt ot ot 
a re 


Y 
WAGNER & ANDREAS, 


LEIPZIG, GERMANY. 





=M ILLING-CUTT. RS: 
adden. * Bite 


HANI NOUR OSE 
~J-ERLANDSEN, 


WARRANTE? 





Metal Work. 


Owners of 


The STILES = 
& PARKER 
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— > of its class 

- 2 -eet where tools of 1 

lt to enter a marke re” ates 

d and wn. In winning the hearty indorse me nt 5 
— ~ this country it has been 


»¥ 


Sh ADIT AL = 


—was designe 
were by no means Un 
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»xacting mechanics 1 ‘oblem of 
} some of the most exacting mec , solves the vexed provlem 0 

) of - tly successful. Tt effectually solves d high t 


p span? , and illustrates in tts construction si” NT ae are 
rattan Ze ; ily wedded. Its many vital points of exc reanenetie to ; 
cfft tye yer ms a circular, which it would afford us pleas R 
— aa ONER M’F'G CO., 
mail you. LELAND & FAULC 
Detroit, Michigan. 
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EMERY WHEELS «"<« 


NEW COMPLETE ILLUSTRATED CATALOQUE FREE. 














Established in 1874. 





99 Reade Street, New York. 


CLEVELAND TWIST DRILL CO. 85 Queen Victoria St., London, Eng. 


5 Neue Promenade, Berlin, C., Germany. 


Cor. Lake & Kirtland Sts.. Cleveland, O. 





POLISHING WHEELS, 


COVERED WITH HEAVY OAK-TANNED LEATHER. 


Write for price list with discount, and list of sizes carried in stock. 


BUILDERS IRON FOUNDRY, 


PROVIDENCE, R. I. 








MORSE TWIST DRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. New Bedford, 





Solid and Shell Reamers, Beach’s Patent Self-Centering Chuck, Bit Stock Drills. 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


Bo Lt ans Nut 





WRITE FOR CATALOGUE 
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MACHINERY CO. 
TIFFIN, OHIO. 


WANT POWER? |) 


litutitelteltstatatatelctittolitslatalatatattetsbatsla 


Gasoline Engine is the MACHINISTS, ATTENTION. 


best and most econom- To introduce, will send post-paid on receipt of 
ical. Address, $1.60, one each of 3, 6 and 12inch rules, all guaranteed 
equal toany inthemarket. Offer good until April. 
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The PIERCE Gas and 





PIERCE ENGINE CO., “°xacine, wie,’ | SAWYER TOOL CO., Athol, Mass. 


BUYERS’ FINDING LIST—Continued. 


Cranes. 
Maris Bros., Philadelphia, Pa 
Sellers & Co., Inc., Wm., Philadelphia, Pa 
Cutting-Of Machines. 
Armstrong Mfg. Co., The, Bridgeport, Conn. 
Hill, Clarke & Co., Boston, Mass 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass. 
Damper Regulators. : 
Hine & Robertson Co., New York 
Dies, Screw Cutting. 
Acme Machinery Co., Cleveland, O, 
Besly & Co., Chas. H., Chicago, Il, 
Carpenter, J. M., Pawtucket, R. I 
Detrick & Harvey Machine Co., Baltimore,Md. 
Jones & Lamson Machine Co., Springfield, Vt. 
Montgomery & Co., New York 
Pratt & Whitney Co., Hartford, Conn 
Strelinger & Co., Chas. A., Detroit, Mich 
Taylor-Rice Engineering Co., Gloucester 
City, B. J 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drawing Instraments, Etc. 
Alteneder & Sons, T., Philadelphia, Pa 
Keuffell & Esser Co., New York. 
Drilling Compound. 
Peerless Drilling Compound Co., The, Utica, 


™ 
Drilling Machines. 
Aurora Tool Works, Aurora, Ind 
Barnes Co.. W. F. & John. Rockford, II]. 
Betts Machine Co., Wilmington, Del 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co., P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis, W. P., Rochester, N. Y. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Dietz, Schumacher & Co., Cincinnati, O. 
Fitchburg Machine Works, Fitchburg, Mass, 
Garvin Machine Co., New York 
Gould & Eberhardt, Newark, N. J 
Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.. New York. 
Montgomery & Co... New York. 
New Haven Mfg. Co., New Haven, Conn, 
Niles Tool Works Co., Hamilton, O, 
Niles Tool Works Co., New York 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Quint, A. D., Hartford, Conn, 
Sellers & Co., Inc... Wm , Philadelphia, Pa, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Timolat, J. G., New York. 
Warner & Swasey, Cleveland, O. 
Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Drill Gage. 
Wvyke & Co., J., East Boston, Mass. 
Drill Rods. 
Abbott, Wheelock & Co., Boston, Mass. 
Drills, Twist. 
Besly & Co., Chas. H., Chicago, Il 
Cleveland Twist Drill Co., Cleveland, O. 
Montgomery & Co., New York. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass 
Drop Forgings. 
Billings & Spencer Co., Hartford, Conn 
Wyman & Gordon, Worcester, Mass. 
Dynamos. 
Roth Bros. & Co., Chicago, Ill 
Dynamo Brushes. 
Wirt, Chas., Philadelphia, Pa 
Elevators. 
Albro-Clem Elevator Co., Philadelphia, Pa, 
Emery Wheels. 
Besly & Co., Chas. H., Chicago, Ill 
Diamond Machine Co., Providence, R. I. 
Montgomery & Co., New York. 
Norton Emery Wheel Co., Worcester, Mass, 
Strelinger & Co., Chas. A., Detroit, Mich. 
Sterling Emery Wheel Co.. Tiffin, O. 
Engines, Gas and Gasoline. 
Otto Gas Engine Works. Philadelphia, Pa, 
Pierce Engine Co., Racine, Wis 
Engines, Steam. 
Ames Iron Works, Oswego, N Y 
Buffalo Forge Co., Buffalo, N. Y 
Forbes & Co., W. D., Hoboken, N, J. 
Frick Co., The, Waynesboro, Pa 
Keystone Engine & Mach. Works, Phila., Pa, 
Orr & Sembower, Inc., Reading, Pa, 
Watts-Campbell Co., Newark. N. _ 
Weston Engine Co.. Painted Post, N. Y. 
Exhaust Oil Extractors. 
Hine & Robertson Co., New York. 
Feed Water Heaters and Purifiers. 
Hine & Robertson Co., New York, 
Hoppes Mfg. Co, Springfield, O 
National Pipe Bending Co., New Haven, Conn, 
Taunton Locomotive Mfg. Co., Taunton, Mass. 
Files. 
Besly & Co., Chas. H., Chicago, 111. 
Montgomery & Co.. New York 
Nicholson File Co . Providence. R. I. 
Strelinger & Co., Chas. A., Detroit, Mich 
Flexible Tubing. 
Almond, T. R., Brooklyn, N. Y. 
Forges. 
Buffalo Forge Co, Buffalo, N. Y 
Wilkinson Co., The, Chicago, Il 
Friction Cones. 
Evans Friction Cone Co., Boston, Mass, 
Farnaces. 
American Gas Furnace Co.. New York. 
Brown & Sharpe Mfg. Co., Providence, R. I 





Continued on page 32. 
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BUYERS’ FINDING LiST—Continued. 
Gages. 
rown & Sharpe Mfg. Co., Providence, R. I. 
Coffin & Leighton, Syracuse, N. 
Pratt & Whitney Co., Hartford, C onn. 
Taylor-Rice Engineering Co., Gloucester City, 


Wyke & Co., J., East Boston, Mass. 
Gear Cutters. 
Brainard Milling Machine Co., Boston, Mass, 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Gould & Eberhardt, Newark, N. 
Grant, Geo. B., Lexington, Mass. 
Hill, Clarke & Co., Boston, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Whiton Mach. Co., D. E., New London, Conn. 
Gears. 
Bilgram. Hugo, Philadelphia, Pa. 
Boston Gear Works, Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Grant, Geo. B., Lexington, Mass. 
New Process Raw Hide Co., Syracuse, N. Y. 
Shriver & Co, T., New York. 
Graphite. 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Grinders, Center. 
Barker & Co, William, Cincinnati, O. 
Leland & Faulconer Mfg. Co., Detroit, Mich. 
Trump Bros. Machine Co., Wilmington, Del. 
Grinding Machines, Universal. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Landis Bros., Waynesboro, Pa. 
Grinding and Polishing Machines. 
Besly & Co., Chas. H., Chicago, II1. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Builders Iron Saoniee. Providence, R. I. 
Diamond Machine Co., Providence, R. I. 
Garvin Machine Co., New York. 
Hill, Clarke & Co., Boston, Mass. 
Landis Bros., Waynesboro, Pa. 
Leland & Faulconer Mfg. Co., Detroit. Mich. 
McCabe, J. J., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Place Machine Co., George, New Yors. 
Sellers & Co, Inc.. Wm, Philadelphia, Pa. 
Strelinger & Co., Chas, A , Detroit, Mich. 
Grinding Machine, Cutter. 
Brown & Sharpe Mfg. Co., Prov idence, R. I. 
Cincinnati Milling Machine ¢ ‘o., Cincinnati, O. 
Davis & Egan Machine Tool Co., The, Cincin 
nati, O. 
Garvin Machine Co., New York. 
Norton Emery Wheel Co., Worcester, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Hack Saws. 
Besly & Co., Chas. H., Chicago, I11. 
Montgomery & Co., New York. 
O. & CU. Co.., Chicago, Ill 
Strelinger & Co., Chas. A., Detroit, Mich. 
Hammers, Drop. 
Long & Allstatter Co., Hamilton, O. 
Miner & Peck Mfg. Co., New Haven, Conn. 
Stiles & Fladd Press Co., Watertown, N. Y. 
Pratt & Whitney Co., Hartford, Conn. 
Hammers, Power. 
Beaudry & Co., Boston, Mass. 
Bradley Co., The, Syracuse, N. Y. 
Hoists. 
Maris Bros., Philadelphia, Pa. 
Sellers & Co., Inc., Wm_, Philadelphia, Pa. 
Hydraulic Machinery. 
W.&S. Hydraulic Machinery Works, N. Y. 
Indicato:s. 
Ashcroft Mfg. Co, New York. 
Hine & Robertson Co., New York 
Injectors. 
Jenkins Bros.. New York. 
Penberthy Injector Co., Detroit. Mich. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Jack Screws. 
Capital Machine Tool Co., Auburn, N. Y, 
Keyway Cutter. 
Baker Bros., Toledo, O, 
Lathes (see also Turret Lathes), 
Barnes Co., W. F. & John, Rockford, II1. 
Blaisdell & Co, P.. Worcester, Mass. 
Brown & Sharpe Mfg Co., Providence, R. I. 
Bullard 3 hine Tool Co., Bridgeport, Conn. 


Davis, W . Rochester. N. Y. 
Davis & E cet Machine Tool Co., The, Cincin- 
nati, 


Dietz, Schumacher & Co., Cincinnati, O. 

Draper Machine Tool Co., Worcester, Mass. 

Fifield Tool Co.. Lowell, Mass, 

Fitchburg Machine Works, F itchburg, Mass. 

Flather & Co., Nashua, N. 

Gould & Eberhardt, Newark, N. 3 

Hendey Machine Co., Torrington, Conn. 

Hill, Clarke & Co., Boston, Mass. 

Lodge & Shipley Machine Tool Co., Cincin- 
nati, QO. 

McCabe, J. J.. New York. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Reed Co,, F. E, Worcester, Mass. 

Sebastian Lathe Co., Cincinnati, O. 

Sebastian-May Co. . Sidney ,O 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 

Seneca Falls’ Mfg. Co.. Seneca Falls, N. Y. 

Stark. John, Boston, Mass 

Wagner & Andreas, Leipzig, Germany. 


Continued on page 23. 





T. SHRIVER & Co.. 


333 East 56th Street, N. Y. 
lron and Brass Founders and Machinists 





/ 
PULLEYS of any size, moulded on machine 
—no pattern needed. 


GEARS of any diameter, face ani pitch, made on Gear 
Moulding Machine—no pattern needed. 











P. BLAISDELL & CO., 
Manufacturers of 


Machinists’ Tools, 


WORCESTER, MASS. 
Bargains in New and Second-Hand Machinery 


2 inch, 57 inch, 26 inch and 24 inch Planers, and 36 

mm. § and 50 inch Radial Drills. 

36 inch x 22 feet Bement Lathe raised to 0 inch swing. 

412inch P ratt & Whitney Cut-off Machine. 

No. 1 Brown & Sharpe Universal Milling Machine. 

Lathes, Shapers, Drill Presses, Pipe Machines, Bolt 
Cutters, Steam Hammers, Grinding Machines and Gen- 
eral Machinery. 

Stock constantly changing. Let me know your wants. 


FRANK TOOMEY. 131 North 3d St., Philadelphia, Pa. 


THE WIRT DYNAMO BRUSH. 
Seviftipua, CHARLES WIRT, 'grtibct‘* 


Hawkins’ “Aids” to Engineers 


EXAMINATIONS, with Questions and 
Answers, 514x7}e, leather, gilt edge, $2, 
postpaid. Send for Dese liptive ¢ ‘atalogue 
of this and other Engineers’ Books. THEO. 
AUDEL & CO., 63 Fifth Ave., cor. 13th Street, N. Y. 


EVANS FRICTION CONE CO. 


ae Hanging and Standing 


CONES. 


Thousands in ure transmit 
ting from 1 to 40 H. P. 
For information address, 

G. F. Evans, Proprietor. 
No. 85 Water St., 

Boston, Mass. 


Upright Drills 


and General Line of Machine 
Shop Tools. 


HILL, CLARKE & CO. 


160 Oliver Street, BOSTON, 
16 8. Canal St., Chicago. 
































The LONG & ALLSTATTER C6., 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


FOR ALL KINDS OF 





MULTIPLE PUNCH. r 


SOILER, TANK AND STRNCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
wasoe woegs. PLOW SHNPS Ac... &c. 


A BOOK OF TOOLS 


‘*Having had con- 
siderable experience in 
getting out Tool cata- 
logues, letus say to you 
that the best and finest 
catalogue we have seen 
up to to-day, is ‘A 
= QUA Asramere@> | Book of Tools.’ 


GETROIT Mivit 
v5.4. MontTGOMERY & Co., 


i. New York.” 

It is very clever in Montgomery & Co., to 
pay us this handsome compliment, but then 
they’re clever people, and the Book of Tools 
is a clever catalogue. It contains 550 pages 
over 2,000 illustrations, and is the most com- 
prehensive Work of its kind ever issued. It 
is invaluable to the buyer and user of tools, 
and will be sent post-paid to any address 
upon receipt of 25 cents in stamps. 


CHAS. A. STRELINGER & CO. 
DETROIT, MICH. 























A B 
FLEXIBLE STEEL TUBING. 
For Conveying Oil or other Lubricant to and from 
Cutters, Drills, Etc. 

Made of Steel and tinned Norway Iron. 
By far the best and neatest arrangement for 
Milling Machines, Bolt Cutters, Gun Boring 
Machines and other tools. Particulars 
given on application. 

T. R. ALMOND, 
83 Washington Street, Brooklyn, N. Y., U. S.A, 








AUTOMATIC BAND SAW FILER. 


For saws from one-eighth inch to two inches wide. For teeth as 
fine as one-eighth inch from point to point. to as coarse as one inch 
from point to point. 126 TEETH PER MINUTE. Common files. 
Will file unevenly space! saws. Leaves no burr, Its work is more 
uniform than hand filing. Keep your saws sharp! Do more work! 
Save sandpapering! Savesaws! Look at your saws! How many 
points per saw? Hand work is TFDIOUS, UNPLEASANT, DIFFi- 
CULT, DISPENSE WITH IT, Get this machine and let your boy 
runit, Send for circular. 


P. PRYIBIL, 512-524 W. 41st St, N.Y. 





WOOD WORKING 
MACHINERY 


OF EVERY DESCRIPTION. 






Catalogue on Application. 


THE ECAN Co., 





289-259 W. Front St., Cincinnati, Ohio. 
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